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ABSTRACT OF DISSERTATION

RESPONSES TO SYMPTOMS AMONG PATIENTS WITH HEART FAILURE
Patients with heart failure (HF) suffer from chronic and progressive symptoms.
Failure to respond appropriately to escalating symptoms of HF causes a delay in seeking
care, which results in worse symptom status, frequent rehospitalizations, and contributes
to higher mortality. In order to enhance HF self-care, promote timely care-seeking, and
improve outcomes, identification of factors that affect patients’ responses to symptoms and
their decisions to seek care is essential. Thus, the purposes of this dissertation were to (1)
identify factors associated with patients’ responses to worsening HF symptoms, and (2)
determine the impact of responses to symptoms on outcomes in patients with HF.
A mixed-methods and three quantitative research studies were conducted in this
dissertation. The first study was a cross-sectional comparative, mixed-methods study to (1)
compare perceptions, evaluations, and responses to worsening HF symptoms before a
hospital admission between older and younger patients and (2) examine patients’ responses
when they perceived higher symptom distress. The second study was a cross-sectional
exploratory study to (1) investigate patients’ reasons for delay in seeking medical care and
(2) determine which of the delay reasons were predicted by psychological factors. The third
study was a longitudinal predictive study to (1) identify factors predicting care-seeking
delay and (2) determine the impact of care-seeking delay on subsequent cardiac events.
The fourth study was a cross-sectional correlational study to evaluate the associations of
perceived control to symptom status, of perceived control to self-care, and of self-care to
symptom status.
Results from the first research study indicated that despite few age-related
differences in somatic awareness and symptom experience between older and younger
patients, the majority of patients, regardless of age, failed to recognize, interpret, and
respond appropriately to their escalating HF symptoms. The second study found that the
most common reasons patients cited for delays were symptom-related and included
“symptoms seemed vague”, “not sure of symptoms”, “symptoms didn’t seem to be serious
enough”, and “symptoms were different from the last episode”. Depressive symptoms and
anxiety predicted patients’ reasons for delay in seeking medical care. In the third study,
New York Heart Association functional class, depressive symptoms, HF knowledge, and
HF somatic awareness were significant predictors of delay in seeking medical care. Delay
in seeking medical care predicted subsequent cardiac rehospitalization and death. The final

study demonstrated that higher levels of perceived control were associated with better selfcare, and better self-care was associated with better symptom status in patients with HF.
The findings of this dissertation suggest the importance of prompt symptom
responses among patients, enhancement in patients’ symptom appraisal abilities,
improvement in patients’ mental health, timely care-seeking, and appropriate HF self-care
to avoid further deterioration. Subsequently, an effective intervention should be developed
and tested to promote HF self-care focused on a timely response to worsening HF
symptoms to improve outcomes in patients with HF.
KEYWORDS: care-seeking delay, heart failure, outcomes, psychological distress, selfcare, symptom experience
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CHAPTER ONE: Introduction

1.1 The Impact of Heart Failure
Heart failure (HF) is an important global health issue, with an estimated 26
million people with HF worldwide.1 In the United States, over 6.5 million American
adults have HF, and the lifetime risk of developing HF is about one in every five adults at
age 40 years.2,3 The prevalence of HF will keep growing in the next decade and beyond.
According to the American Heart Association, the prevalence of HF in adults aged 18
and above will increase by 46% from 2012 to 2030, increasing the number of people with
HF to more than eight million.2,4 The total costs of HF are projected to increase to
approximately $70 billion by 2030.2 Patients with HF have a poor prognosis and health
outcomes, characterized by frequent rehospitalization, high mortality, and impaired
quality of life.5-7
Heart failure is common in older adults and worsens with increasing age. After 65
years of age, the incidence of HF is close to 21 per 1000 people.2 Heart failure is a
leading cause of hospitalization in the elderly and it has been reported at approximately
one million HF hospitalizations every year.8 The mortality in HF is excessively high and
increases with age; five-year mortality is 24.4% for those aged 60 years and approaches
greater than 50% for those aged 80 years.9
Comorbidities have an important impact on HF management and outcomes. Most
patients with HF have at least two comorbid conditions.10 Comorbidities are of particular
concern in patients with HF who are greater than 65 years of age as more than 40% of
patients have five or more comorbidities.11 Hypertension, hyperlipidemia, and
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arrhythmias are common cardiac comorbidities in HF.12 Common non-cardiac
comorbidities include arthritis, anemia, chronic renal failure, diabetes mellitus,
depression, and cognitive dysfunction.11-13 Notably, an increased number of non-cardiac
comorbidities was associated with a greater risk of 30-day death and rehospitalization.14
1.2 Delayed Care-seeking in Heart Failure
One of the most significant problems in patients with worsening HF symptoms is
delay in seeking medical care. Delayed care-seeking has a negative impact on clinical
outcomes. A longer length of delay has been associated with a longer length of hospital
stay and a higher plasma values of brain natriuretic peptide at hospital discharge.15 Delay
also is associated with increased mortality. Delay in initiating HF therapy was associated
with an increased risk of in-hospital death.16
The American Heart Association has published a self-check action plan for HF
management, which recommends prompt response to HF symptoms as essential to
prevent further exacerbations.17 The action plan suggests that appropriate response
measures should be taken to correspond to the different levels of symptom severity
(Appendix A). As an example, for shortness of breath, three appropriate patient actions
associated with three different levels of shortness of breath are as follows: (1) patients
with no new or worsening shortness of breath are recommended to keep doing daily
breathing checks; (2) patients who perceive increased shortness of breath with activity are
recommended to contact their healthcare provider; and (3) patients who perceive sudden
and severe shortness of breath or shortness of breath at rest are recommended to seek an
immediate evaluation from a healthcare professional, or to call 911 or to go to the
emergency department. Despite the wide dissemination of guidelines such as this, there is
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growing concern that clinical practice recommendations alone have failed to promote
timely care-seeking because patients continue to delay seeking prompt care for worsening
symptoms of HF and their delays are commonly several days to several weeks.18-20
It is important to note that patients shouldn’t wait to see if symptoms improve or
try to treat themselves unless they have received prior instructions from their healthcare
provider because immediate medical attention is required when worsening HF symptoms
occur. In this dissertation, I aimed to explore patients’ response to worsening HF
symptoms and the consequences brought on by delays in seeking medical care. I focused
on patients admitted to the hospital for an acute exacerbation of HF symptoms. Delay,
accordingly, was defined as an amount of time between onset of worsening symptoms
and hospital arrival. A prompt response is required to impede further exacerbation when
patients perceive worsening HF symptoms. If a prompt response is not taken at once,
delays arise. Understanding the factors that contribute to delay responses to worsening
HF symptoms is a priority so that effective interventions that promote timely careseeking can be developed.
1.3 Factors that Contribute to Delayed Care-Seeking to Worsening Heart Failure
Symptoms
1.3.1 Demographic Factors
Demographic factors, such as age, race, or gender are thought to be determinants
of care-seeking. Investigators have reported conflicting findings with regard to age and
race and their associations with delayed care-seeking, but findings are more consistent
with regard to gender. Some researchers have found longer care-seeking delays in
younger patients than older patients15,20-26 and suggested that younger patients may have
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difficulty in determining the seriousness of their HF symptoms.21 Others found that older
patients were more likely to delay in seeking care,27 which could be attributed to poor
cognitive function due to aging.28 The normal aging process produces changes in
cognitive function; one of the significant changes is a decline in the ability to quickly
process information to make a decision.29,30 Mild cognitive impairment is a common
condition in older patients with HF, which may affect patients’ ability to recognize early
signs of worsening symptoms and respond appropriately.31,32 One HF study has shown
that patients who delay longer were more likely to be white;27 however, in a study of
retrospective chart review of 753 patients hospitalized with HF, delay times were
significantly longer for African Americans than for Caucasians, Asians, and Hispanics.33
Despite conflicting findings in age and race, the findings on gender are clearer. Male
gender has been commonly reported to be associated with delay.20,25,28
1.3.2 Social Support
Researchers have found that social support is an important factor related to careseeking behaviors. Informal caregivers (e.g., family members, partners, significant others,
or friends) play an important supportive role in assisting patients with HF in a range of
activities including assisting patients to recognize HF symptoms, advising patients to
seek timely medical help, and encouraging patients to engage in HF self-care.34-36 One
group of HF investigators found that delay was shorter in those patients who contacted
family or friends before going to the hospital;27 however, for those patients worried about
disturbing a family member, the delay was longer.37
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1.3.3 Advice from others
Advice from others influences patients’ decisions to seek timely care. Family
members are often the first to be informed when patients perceive that their symptoms
have worsened. They may also be the first to give patients advice before patients contact
healthcare providers or take care-seeking actions.19 Receiving passive responses to
symptoms from others (e.g., being told to wait, relax, or not to worry instead of seeking
medical help) increased delay time.18 There are conflicting findings about the association
of advice from physicians with the timeliness of care-seeking. For example, in a
comparative study of patients with or without an HF history, most patients with a history
of HF were advised to call 911 by their physicians; instead, those with no history of HF
were usually advised to come to the office or wait till next doctor appointment.19 Heart
failure patients who were seen by a primary care physician as opposed to a cardiologist
had a longer delay time before arriving at the hospital for treatment for a HF
exacerbation.27,38
1.3.4 Access to Healthcare
Access to healthcare remains a key factor in timely care-seeking. It is theorized
that access to healthcare consists of five system supply dimensions (i.e., approachability,
acceptability, availability and accommodations, affordability, and appropriateness) and
five patients demand dimensions (i.e., ability to perceive, seek, reach, pay, and engage).39
Common barriers to access to healthcare include two system supply dimensions,
affordability (patient financial concerns) and approachability (transportation issues);
these barriers are worse in rural dwellers who are more likely to have low incomes and
not own car or be able to afford gas.40,41 Having to travel long distances to access medical
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services because they are unavailable close by (availability and accommodation) is also a
barrier to timely care-seeking. Particularly in rural areas, patients may need to spend
double or triple the travel time to seek care from medical specialists compared to their
urban counterparts.42 In a study of patients with HF, delay time from symptom onset to
arrival to hospital increased by nearly 57 hours for those patients who lived in a rural
setting compared to those who lived in a suburban setting.18
1.3.5 Clinical Characteristics
A patient’s medical history or comorbidity can influence one’s decision-making
in seeking care. Prior studies have shown that a short delay was more often seen in
patients with a history of myocardial infarction,25,27 stroke,25 ischemic heart disease,15,24
renal failure,43 hypertension,27,43 and peripheral vascular disease.27 A long delay was
more often exhibited in patients who had a history of atrial fibrillation.15,24 Having a
history of diabetes was found in one study to be associated with an increased delay
time;27 but in another study, a history of diabetes predicted a shorter delay.25
History of previous admissions for HF predicted a shorter delay time compared to
delay time seen in those without a previous HF admission.21,38 In contrast, those patients
with a history of HF had a longer duration of worsening HF symptoms before hospital
admission than those with no prior HF history.26 It is expected that patients with a history
of HF may benefit from previous experience with HF and will contact healthcare
providers or seek treatment more quickly than those without a history of HF;20 however,
other researchers who compared patients with or without a HF history found that there
were no significant differences between these patients in the time between the onset of
worsening symptoms and the time a physician was contacted.19,25
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The evidence is inconsistent in the relationship between New York Heart
Association (NYHA) functional class and care-seeking delay, with some researchers
finding that patients with worse functional status (NYHA Ⅲ/Ⅳ) had a longer delay
time25,38 and others finding that those with better functional status (NYHA Ⅱ) were more
likely to delay longer.15,24
1.3.6 Symptom Recognitions, Evaluations, and Responses
Symptoms are the dominant factor in the decision to initiate care-seeking.44
Patients with poor symptom recognition and interpretation, such as lack of awareness of
symptoms as deteriorating HF,28,37 misattribution of symptoms to other conditions
unrelated to HF,27,28,37 or being uncertain whether symptoms warranted emergency care37
have delays in seeking medical care. Moreover, investigators from several HF studies
have pointed out fresh insights into symptom characteristics and care-seeking behaviors.
First, Jurgens and colleagues found that higher HF somatic awareness and higher
symptom distress were associated with a longer duration of acute HF symptoms (e.g.,
acute dyspnea) prior to admission, suggesting that somatic awareness and perception of
high symptom distress did not necessarily trigger or motivate patients to seek care in a
timely manner.21,28,45 Second, the pattern of symptom onset is related to care-seeking
delay. Friedman et al. reported that simultaneous onset of multiple symptoms was
positively related to a longer length of time before admission compared to the gradual
development of symptoms.26 Altice et al. found that patients who experienced a pattern
called acute symptom onset (symptoms present 2 weeks or less) or who had a greater
number of acute symptoms were more likely to seek urgent medical attention (e.g., call
911 or go to the emergency department); conversely, patients who experienced a pattern
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called chronic symptom onset (symptoms lasted more than 2 weeks) or who had a greater
number of chronic symptoms were more likely to call their healthcare providers than seek
urgent care.46 Jurgens also found that a gradual onset of symptoms was associated with a
long delay, and a sudden onset of symptoms was associated with a 4-day decrease in
delay in responding to symptoms.21
Several studies have shown that the presence of symptoms was associated with
care-seeking decisions. Symptoms associated with a higher likelihood of prehospital
delay included the presence of orthopnea,20,24 edema/swollen ankles,24,25,27,38 fatigue,23-25
and cough.24 Other symptoms associated with a lower likelihood of delay were the
presence of palpitations27 and chest pain/discomfort.22,27,38 Findings for the presence of
dyspnea and loss of appetite were not consistent, with some studies showing them being
related to increased delay time24,25,38 while others showing the contrary.27,47
Researchers have found that patient transport by ambulance (as opposed to a
private car or other means) predicted a shorter prehospital delay.20,27 In addition, the
timing of acute symptoms onset can influence delay in seeking treatment. Researchers in
one study found that time of acute symptoms onset between 12:00 a.m. and 6:00 a.m. was
associated with delay.20 Others found that delay occurred during business hours;22,27 for
example, the onset of acute symptoms between 12:00 p.m. and 6:00 p.m. prolonged
delay.27
Delay in seeking treatment was found when patients adopted waiting or avoidance
coping strategies which include waiting until the next scheduled appointment with their
primary care physician,37,48 waiting for family members to be free to accompany them to
seek care,28,37 waiting to see if their symptoms would improve or go away,18,28,49 or
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wanting to avoid hospitalization.28,49 Additionally, inactive strategies, such as taking
medication other than those prescribed, resting, trying to calm down, praying, reducing
normal activities, or elevating legs in the face of escalating HF symptoms prolonged
delay in seeking medical help.28,48
Person-related factors and previous healthcare experiences also drive care-seeking
decisions. Several qualitative studies have revealed that patients who did not want to miss
work,27 were embarrassed to call an ambulance,27 believed that they had little or no
control over their symptoms,28,49 felt hopelessness about their illness condition, felt it
useless to seek care,37 had poor trusting relationships with providers,50 or had prior
unpleasant experiences with hospital care delayed in seeking care.28,37,50
1.3.7 Depression
Depression is a consistent predictor of care-seeking delay. Researchers have
found that patients who delay longer reported more depressive symptoms compared to
those who have shorter delays.15,25 A large body of evidence indicates that patients with
higher levels of depression have an increased delay time before presenting to the hospital.
Wu et al. found that high levels of depressive symptoms were positively associated with
delay in time from patients’ first awareness of worsening symptom onset to seeking
treatment.43 Johansson et al. reported that patients with depressive symptoms had a 1.5times higher risk of delaying seeking treatment more than 3 days than those without
depressive symptoms.24 Xu and colleagues reported that patients with depressive
symptoms had a 5 times increased risk for delay in the decision to seek care compared to
those without depression.47 Moreover, other researchers provided evidence that depressed
patients had poor health perceptions, had worse functional status, reported greater fatigue,
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were more concerned about being a burden, and often lived alone, thus increasing the
likelihood of delaying in seeking care.51-53
1.3.8 Anxiety
Anxiety disorders are important mental health issues and have been found to be
associated with care-seeking delay. According to the findings from a study using national
surveys of individuals with anxiety, unipolar depression, or substance use disorders,
individuals with anxiety disorders reported longer delays in the treatment-seeking process
and had lower treatment-seeking rates than individuals with depression and substance use
disorders.54 In contrast, in patients with cardiac disease, anxiety was a significant
predictor of shorter delays.27 One HF study showed that lower levels of anxiety were
associated with a longer duration of delay.28 Similar findings are seen from a study of
patients with acute myocardial infarction where patients who sought care early reported
feeling more anxious when they first noticed their symptoms.55 Based on that, a plausible
explanation may be that as patients with cardiac illness perceive their symptoms to be
less severe, they are less likely to feel anxious and to seek treatment, resulting in delays.
1.3.9 Health Literacy
Health literacy plays a significant role in responding to HF symptoms and
deciding when to seek care. Health literacy refers to an individual’s ability to access,
understand, and use information to make decisions about health and treatment. The
associations between health literacy and access to care have been documented in a study
of 22,000 community-dwelling adults aged 50 and above, in which individuals with low
health literacy were more likely to delay needed care, to report difficulty finding a
provider, or to lack a usual source of care compared to individuals with adequate health
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literacy.56 The relationship between health literacy and delay in seeking care in HF
patients was demonstrated in a study which showed that lower levels of health literacy
were associated with longer delays.57
1.3.10 Heart Failure Knowledge
It is expected that more knowledge in HF, including knowledge of HF symptoms,
is associated with a shorter delay.58 However, in a HF study by Nieuwenhuis et al., a
greater degree of HF knowledge was independently associated with longer patient
delays.25 In this study, they also found that patients who had a higher education level
were delaying longer.25 The authors explained that patients may have enough general HF
knowledge, but lack the ability to recognize their worsening HF symptoms or have
insufficient information about self-care management. In other words, one with more
knowledge or higher education does not mean that one has the skills to engage in
sufficient self-care. Knowledge transfer is not enough to promote timely care-seeking;
thus, self-management skills focusing on recognizing early signs of worsening HF
symptoms are key.
1.3.11 Heart Failure Self-care
A prompt response to worsening HF symptoms has been linked to better self-care
behaviors.59 That is, patients with better self-management will recognize escalating HF
symptoms quickly and report them promptly. Although a weak relationship between
consulting behaviors (i.e., contacting a healthcare provider for guidance in response to
worsening symptoms) and self-management was reported in one prior HF study,
investigators suggested that the results need to be interpreted with caution as consulting
behaviors and self-management were not completely distinguished in the measures they
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used to collect this information.60 Self-care can be described as a series of behaviors and
decisions made by patients to improve HF; consequently, it is vitally important in
symptom management and strongly predicts patient outcomes.61
1.4 Self-care in Heart Failure
1.4.1 Introduction to Self-care in Heart Failure
Heart failure self-care involves performing activities that prevent acute
exacerbations, delay HF progression, and improve health outcomes. One theory of HF
self-care by Riegel et al. posits that self-care is a naturalistic decision-making process in
which active engagement, effective evaluation, and timely decisions with regard to HF
symptoms and HF treatment regimens optimize outcomes.59 The process of self-care
includes self-care maintenance, self-care management, and self-care confidence. Selfcare maintenance refers to monitoring HF symptoms daily and adhering to the HF
treatment plan. Self-care management includes recognizing the occurrence of HF
symptoms, evaluating any changes in these symptoms, implementing a treatment plan for
HF, and evaluating the effectiveness of the treatment plan. Self-care confidence refers to
a patient’s level of self-efficacy with regard to self-care. Symptom perception is a
component of the self-care process to detect and interpret physical sensations.62 As a
consequence, active engagement in self-care can promote symptom recognition, facilitate
a timely response to worsening symptoms, and avoid delays in receiving appropriate
treatment.
1.4.2 The Impact of Heart Failure Self-care on Outcomes
Effective self-care in HF improves outcomes, with a reduction in rehospitalization
and mortality.63 Researchers have found that the effectiveness of self-management
12

interventions significantly decreased the risk of all-cause hospital readmissions and HF
readmissions.64,65 A systematic review study of disease management programs focused
on promoting self-care behaviors in older patients with HF showed that a significant
reduction in post-discharge mortality rate by 28% to 78%.66
In addition to readmissions and death, adequate self-care improves patients’
quality of life, functional status, and symptom burden. Auld et al. found that self-care
maintenance and management significantly moderated the relationship between physical
HF symptoms and emotional health-related quality of life.67 Buck et al. reported that a
higher degree of confidence in performing HF self-care was associated with a better
quality of life.68 Seto et al. identified that older age, better functional capacity, lower left
ventricular ejection fraction, and better quality of life were the factors significantly
correlated with better self-care.69 Furthermore, Wang et al. suggested that patients in the
intervention group had a significant improvement in symptom distress, 6-minute walk
test, and quality of life compared to those in control group among a three-month postdischarge self-management program.70
1.4.3 Predictors of Adherence to Heart Failure Self-care
Uncovering the determinants of HF self-care behaviors is a priority to promote
engagement in self-care. Previous studies have shown that patients who were diagnosed
with HF for a longer time had better self-care maintenance, indicating that patients’
experience with HF is a facilitator to maintain self-care.71 Family support is also an
important factor for better self-care. Family members, especially spouses, assisted
patients in performing self-care activities in maintaining medication and dietary regimen
adherence, making medical decisions, contacting healthcare providers for weight gain,
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limiting fluid intake, and exercising regularly.72,73 Lack of family support, such as living
alone or being unmarried was found to be related to poor self-care.74
Psychological risk factors (i.e., Type-D personality and depression) have been
found to be predictive of inadequate self-care. Type-D personality was negatively
associated with consulting behaviors, in which Type-D patients were less likely to
consult healthcare providers for their HF symptoms, as compared to non-Type D
patients.75,76 Depressive symptoms were found to be a significant predictor of poor selfcare in several HF studies, with higher levels of depressive symptoms associated with
lower levels of self-care.77-79
Perceived ability, such as perceived self-care confidence (also called selfefficacy) or perceived control, plays a vital role in implementing HF self-care. In several
HF studies, self-care confidence was consistently associated with better HF self-care.79-82
Patients with high levels of self-care confidence were confident in making self-care
decisions, performing appropriate self-care, and adhering to self-care regimens. In
addition, perceived control has been suggested as a predictor of better self-care and an
essential strategy in the symptom management program to enhance patients’ perception
of perceived control over their heart disease.83,84
1.5 Theoretical Framework: The Revised Symptom Management Conceptual Model
The Revised Symptom Management Conceptual Model has been widely used to
guide symptom assessment and management in various patient populations.85 It was
modified from the Symptom Management Model86 which was first published in 1994 by
the School of Nursing Symptom Management Faculty Group at the University of
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California, San Francisco. In the revised model, three major dimensions (i.e., symptom
experience, symptom management strategies, and outcomes) were interrelated and
influenced by factors in the person, health/illness, and environment domains. The goal of
symptom management is to improve outcomes through appropriate interventions and
self-care activities. Outcomes are results of symptom experience and symptom
management strategies.
Several concepts from the revised symptom management model (Figure 1.1) were
used to guide this dissertation. In chapter two, the dimension of symptom experience was
adopted to examine patients’ perceptions, evaluations, and responses to worsening
symptoms of HF. In chapter three, the relationship between psychological factors [person
domain] and the reasons one may delay seeking care [self-care] in rural patients with HF
[environment domain] was examined. Factors [person domain] predicting care-seeking
delay [self-care] and the impact of care-seeking delay [self-care] on subsequent cardiac
events [outcome: rehospitalizations and mortality] were determined in chapter four.
Chapter five reveals the association of perceived control [person domain] to HF self-care
[symptom management strategies], the association of HF self-care [symptom
management strategies] to HF symptom status [outcome: symptom status], and the
association of perceived control [person domain] to HF symptom status [outcome:
symptom status]. Evidence gathering from each chapter will transform into important
components to design interventions and develop symptom management strategies for my
future research.
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Figure 1.1 The Revised Symptom Management Conceptual Model.85 Copyright
permission obtained (see Appendix B).

1.6 Purpose of Dissertation
Patients with HF face several difficulties in self-care with regard to care-seeking,
symptom recognition, and responses to worsening HF symptoms. To promote effective
self-care which is an important determinant of outcomes, some of the variables that affect
patients’ responses to worsening HF symptoms need to be elucidated. The purposes of
this dissertation were to (1) identify factors associated with responding to worsening HF
symptoms, and (2) determine the impact of responses to symptoms on outcomes in
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patients with HF. The chapters of this dissertation examining patients’ responses to
worsening HF symptoms along with subsequent outcomes are described below.
1.7 Summary of Subsequent Chapters
In chapter two, a cross-sectional comparative mixed-methods study is reported in
which patients’ perceptions, evaluations, and responses to worsening HF symptoms were
compared between 78 older patients, aged 65 years or above and 107 younger patients,
aged 18 to 64 years. It has been suggested that patients with HF have difficulty
recognizing and responding to worsening symptoms promptly and this problem seems to
be worse in older compared to younger patients.28,30 To develop a tailored symptom
management program and promote effective self-care, investigating whether recognition
and prompt response to worsening symptoms are worse in older compared with younger
patients with HF is essential. Quantitative analyses were conducted to compare older and
younger patients’ somatic awareness, initial symptom attribution, symptom experience
before hospitalization, initial responses to escalating HF symptoms, and responses when
they perceived high symptom distress. A qualitative approach using a semi-structured
interview also was performed to further understand patients’ symptom experience as well
as supplement and validate quantitative findings.
Chapter three, a secondary analysis of data from 611 participants in the study of
Rural Education to Improve Outcomes in Heart Failure,87 is a cross-sectional exploratory
study to examine rural patients’ reasons for delay in seeking care for worsening HF
symptoms. Depressive symptoms and anxiety are prevalent in rural residents with chronic
diseases including HF, and as such emotional distress can and does affect patients’
determination of care-seeking.24,88,89 Chi-square analysis was used to compare reasons for

17

delay based on the presence or absence of depressive symptoms and anxiety. Multiple
linear regression was conducted to examine whether depressive symptoms and anxiety
predicted number of reasons for delay in seeking treatment for deteriorating symptoms.
This study is important because patients with HF living in rural locations are more likely
to suffer from emotional distress and face more barriers to timely care-seeking than their
urban counterparts. Investigating rural patients’ specific reasons for delay and
determining whether depressive symptoms or anxiety predict patients’ reasons for delay
in seeking medical care for worsening symptoms are beneficial to the development of an
intervention to promote timely care-seeking.
Chapter four is a report of a prospective, correlational, and predictive study of 153
hospitalized patients with an exacerbation of HF. Despite the current recommendations
and guidelines to promote timely care-seeking,17 care-seeking delay among patients with
worsening HF symptoms ranges from days to weeks. In addition, the association of delay
in seeking medical care to subsequent cardiac events in those with HF remains unknown.
Therefore, the aims of this study were to identify factors predicting care-seeking delay
and examine the impact of care-seeking delay on subsequent cardiac rehospitalization or
death in patients with worsening HF symptoms. Because multiple demographic, clinical,
psychological, cognitive, and behavioral factors may determine the decisions of careseeking of HF patients at any point of time, a comprehensive model including the most
relevant modifiable predictors related to delay in seeking care was proposed to guide this
study. Care-seeking delay was measured as time between first noticing onset of
worsening symptoms to hospital admission. Non-linear regression analysis was used to
examine the association between time of patient delay in seeking treatment for escalating
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symptoms and demographic, clinical, psychosocial, cognitive, and behavioral variables.
Patients were followed for 3 months after discharge to determine time to the first cardiac
rehospitalization or death. Cox proportional hazards regression was used to examine the
impact of care-seeking delay on subsequent rehospitalization or death.
In chapter five, a secondary analysis of data from 115 participants in the study of
nutrition intervention on HF symptoms, health-related quality of life, and clinical
outcomes,90 I examined the relationship of perceived control, HF self-care, and HF
symptom status. Symptom status is an important indicator of disease progression and
outcome in patients with HF. Effective self-care is key to reducing symptom distress and
improving outcomes.91 Perceived control is a target of most self-care interventions;
however, little is known about the relationship between perceived control and symptom
status. Determining the association of perceived control, self-care, and symptom status
could provide vital information for developing interventions. Multiple linear regression
analyses were conducted to determine whether perceived control predicted HF symptom
status, perceived control predicted HF self-care, and HF self-care predicted HF symptom
status after controlling covariates.
Chapter six provides the summary and integration from the findings of previous
chapters of this dissertation. Implications for clinical practice and recommendations for
future research are suggested. Findings from this dissertation demonstrate that a tailored
and effective intervention should be developed to promote timely and appropriate
responses to worsening HF symptoms and ultimately improve outcomes.

Copyright © Chin-Yen Lin 2020
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CHAPTER TWO: Older and Younger Patients’ Perceptions, Evaluations, and
Responses to Worsening Heart Failure Symptoms
2.1 Introduction
Heart failure (HF) is a major cause of hospitalization worldwide, especially
among the elderly. In the United States, HF is the most common cause of hospitalization
in adults aged over 85 and the second-leading in adults aged 65 to 84.1 Between 2001 and
2014, there were an estimated 14.6 million HF hospitalizations.2 The total medical
expenses related to HF will increase to $53 billion by 2030, and 80% of these expenses
are hospitalization-related.3 The prognosis of patients with HF is poor and worsens with
age, with pooled survival rates of 91.5% at one-year and 78.8% at five-year among adults
aged under 65, compared to 83.3% at one-year and 49.5% at five-year for those aged 75
years and older.4 Patients with HF also have impaired quality of life accompanied by high
physical symptom distress with dyspnea, edema, or fatigue and frequently recurring stays
in the hospital.5-7
Appropriate symptom perception, accurate symptom evaluation, and prompt
response to symptoms are important determinants of self-care management to improve
clinical outcomes.8 Symptom perception plays a key role in the self-care process and has
been shown to predict physical and mental health.9 Evaluation for HF symptoms is
warranted to track HF progression as well as manage symptoms better.10 Patients with HF
who respond more appropriately to worsening symptoms have a better event-free survival
over 12 months of follow-up.11
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Aging is associated with decreased interoceptive sensations and impaired
cognition, resulting in a reduced ability to detect early symptoms of deterioration and
respond to them appropriately.12,13 Researchers have found that older patients have more
difficulty recognizing and interpreting their HF symptoms, particularly shortness of
breath, compared to younger patients.14 In one study of individuals with asthma, scores
on an instrument used to measure dyspnea at rest were significantly lower among older
than among younger persons, indicating a blunted sensation of dyspnea in the elderly.15
Mild cognitive impairment is also prevalent among older patients with HF, which not
only impedes patients’ ability to make decisions in responding to increased symptom
severity and performing self-care actions, but also increases the risk of having clinical
events.16-18
High rates of HF hospitalizations, increases in healthcare spending, and associated
adverse patient outcomes as well as frequent readmissions and high mortality, are critical
issues driving the need for in-depth examination of symptom appraisal and responses in
patients suffering worsening symptoms. Evidence has shown that elderly HF patients
have altered symptom perceptions and interpretations, and delayed responses to
symptoms;19 however, research on patients’ initial response to worsening HF symptoms
and their responses when they perceived higher symptom distress remains unclear.
Further, knowing whether there is a difference between older and younger patients in
their symptom experiences and responses would help to develop tailored symptom
management programs to promote more effective self-care. The aims of this study were
(1) to compare perceptions, evaluations, and responses to worsening HF symptoms
before a hospital admission between older and younger patients, and (2) to compare older
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and younger patients’ responses when they perceived higher symptom distress. To better
understand patients’ symptom experience, which is difficult to fully capture using
quantitative analyses, we additionally conducted open-ended interviews about patients’
symptom experiences to supplement our quantitative data.
2.2 Methods
2.2.1 Design and sample
This was a cross-sectional comparative study in which mixed-methods research
techniques (quantitative and qualitative semi-structured interviews) were used. The
symptom experience dimension of the Symptom Management Model was adopted to
guide this study as it consists of three important components to describe an individual’s
subjective experience in dealing with symptom scenarios: perception of symptoms,
evaluation of symptoms, and response to symptoms.20 Perception of symptoms describes
patients’ ability to recognize symptoms or symptom changes. Evaluation of symptoms
refers to the judgments that patients make based on presence or absence, frequency,
intensity, and distress of their symptoms. Response to symptoms involves patients’
responses when they perceive the onset of symptoms.
Patients were recruited from one university hospital and one community hospital
in Kentucky from 2014 to 2017. Eligible patients were those who were 18 years of age or
older and had a confirmed diagnosis of HF. Patients were excluded if they had a history
of a heart transplant, had a co-existing terminal illness, or had a diagnosis of dementia or
major psychiatric illness.
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2.2.2 Procedures
Institutional Review Board approval was obtained from both sites. Patients who
were hospitalized with an HF exacerbation were screened and contacted by trained
research assistants. After eligible patients who agreed to participate in the study gave
informed consent, each patient completed a sociodemographic form and questionnaires in
relation to their perceptions, evaluations, and responses to HF symptoms
prehospitalization. Qualitative interviews were also conducted with patients at this time.
Each interview took about 20-40 minutes and was conducted in the patient’s room in the
hospital. The interviews included qualitative questions about the symptom experience.
Research assistants assessed patients’ functional class using the New York Heart
Association (NYHA) classification21 during the patient interview.
2.2.3 Measures
Perception of HF symptoms
The 12-item self-reported HF Somatic Awareness Scale was used to measure
patients’ ability to recognize symptom onset, awareness of symptom changes, and
perception of the severity of HF symptoms.22 In our study, patients were asked to rate
how much they were bothered by each symptom on a 6-point Likert scale from 0 (don’t
have this symptom) to 5 (extremely bothersome). Scores were summed and ranged from
0 to 60, with a higher score indicating higher perceived somatic awareness and symptom
distress. The HF Somatic Awareness Scale is a valid and reliable scale with theta
reliability of 0.71.22 In our study, internal consistency reliability was supported by
Cronbach’s alpha at 0.79.
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Evaluation of HF symptoms
Patients’ evaluation and interpretation of HF symptoms were assessed using two
sets of questionnaires: 1) symptom appraisal (attribution of symptoms) was assesses
using the cognitive dimension of the Modified Response to Symptoms Questionnaire.19,23
It consists of 7 items (rated yes/no) regarding initial symptom attribution, in which
patients were asked about potential causes of worsening symptoms; 2) a 16-item HF
symptom checklist (rated yes/no) asking if patients had experienced any of 16 symptoms
that led to their coming to the hospital, and the number of hours for which each symptom
bothered them before hospitalization. It was extended from a 13-item HF checklist which
was developed based on the symptoms listed in the HF treatment guideline.24 We added
three additional symptoms of fainting, sleeplessness, and changes in cognition to cover
symptoms commonly occurred in elderly patients with HF.
Response to HF symptoms
Response to HF symptoms was measured using the behavioral responses to
symptoms dimension of the Modified Response to Symptoms Questionnaire.19,23 This
instrument includes 10 items with yes/no response options used to assess how patients
responded to symptoms when they perceived that symptoms were getting worse.
Examples of items include: “at first did nothing, hoped symptoms would go away,” and
“called the doctor or nurse.” The content validity of the original and modified Response
to Symptoms Questionnaire was supported.25,26 This instrument has been used in several
acute myocardial infraction and HF studies with good reliability.19,23
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Sociodemographic characteristics
Sociodemographic characteristics (i.e., age, gender, race, education, marital
status, living arrangements, financial status, and health status) were collected using a
sociodemographic questionnaire.
Qualitative component
Open-ended questions were used to capture detailed information regarding the
experience of worsening symptoms and to identify determinants of the decision-making
process before seeking treatment. Patients were asked to answer questions that started
with “tell us the story of what led up to your hospital admission.” Their answer was
followed with further exploratory questions as needed to define their symptom
experience. Specific questions included “How long ago did you notice the change in your
symptoms that brought you to the hospital?” “Did your symptoms change, but you did
not notice them right away?” “What had been happening? Where were you when you
noticed your symptoms changed/worsened? What you were doing? Who was with you?
How you were feeling in the days to weeks before coming to the hospital?” “What
thoughts did you have about what you were feeling?” “What you might have thought was
causing it?” “What remedies you tried to make your symptoms go away?”
2.2.4 Data analysis
Quantitative data analysis was conducted using IBM SPSS Statistics for
Windows, version 26.0 (Armonk, NY: IBM Corp. Released 2018). Descriptive statistics
were conducted to describe sociodemographic and clinical data using means and standard
deviations, or frequencies and percentages as appropriate. Independent t-tests for
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continuous variables and chi-square tests for nominal variables were used to compare
younger (aged 18 to 64 years) and older (aged ≥ 65 years) on initial symptom attribution,
symptom experience before hospitalization, and initial response to escalating HF
symptoms. Multiple two-way ANOVAs were used to examine the effects of age groups
and response to symptoms on symptom perception.
In the qualitative analysis, to achieve trustworthiness, content analysis was
performed by two investigators using the following steps.27 At the beginning of the
analysis, codes were created by the first investigator based on interview data. Examples
of these codes included noticing a symptom worsening, perceived causes for current
admission, and actions or strategies for worsening symptoms. In order to ensure
reliability, interview data were also coded by the second investigator. Two investigators
reviewed each patient’s statements and labeled the meaning units with codes individually.
Codes generated by each investigator were then examined and, for any codes for which
there was disagreement, codes were discussed until consensus was reached. Once all the
data had been analyzed and coded, similar coding units were then classified into content
categories using the concepts of perceptions, evaluations, and responses. Findings were
validated by an expert in qualitative methods who reviewed the analytic process and the
subsequent findings.
2.3 Results
2.3.1 Sample characteristics
A total of 185 patients with HF were studied, including 78 older patients and 107
younger patients. The mean age of all patients was 61.6 ± 13.1 years. Patients were
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primarily Caucasian, most lived with another person, and were classified as NYHA
functional class Ⅲ/Ⅳ. A comparison of older and younger patients’ financial status
revealed that older patients reported better financial status than did younger patients.
There were no significant differences in sex, race, educational level, marital status,
whether or not they lived with another person, health status, and NYHA functional class
between older and younger patients (Table 2.1).
2.3.2 Perception of HF symptoms
The average score for HF somatic awareness of participants was 31.7 ± 12.0
(possible range 0 to 60 with higher scores representing greater somatic awareness).
Younger patients had higher somatic awareness scores than older patients (33.5 ± 12.8 vs
29.2 ± 10.6, t (176.711) = 2.474, P = 0.014).
Overall, patients reported being extremely bothered by not being able to do usual
activities due to shortness of breath (48.6%), being tired (43.6%), not being able to catch
their breath (37.0%), and feet being swollen at the end of the day (36.5%). Younger age
patients perceived and were bothered more often by fast heartbeat (χ2 (5) = 12.700, P =
0.026) and feeling discomfort or pain in their chest (χ2 (5) = 17.350, P = 0.004) compared
to older aged patients (data not shown in tables).
Qualitative interviews revealed that most patients (81%) reported escalating
symptoms to which they did not respond until the symptoms became acutely unbearable
leading to their going to the hospital. One 50-year-old woman stated, “On Sunday, I
woke up gasping for breath. I could not even talk. My legs were very swollen. I had my
Mom call an ambulance. But I had noticed that about 3 days ago my legs were more
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swollen and then I started getting more shortness of air.” Another 69-year-old woman
pointed out, “I got to where I could not breathe about a month ago. I used to not have to
use my nebulizer then I had to use it once a week for 2 weeks then every other day for
one week and then everyday this last week. I had swelling of my feet, ankles, and legs
and fell on Tuesday. Then I got more shortness of air overnight and called an
ambulance.”
A small number (n = 6) of patients did not recognize their symptoms until their
family members noticed that their symptoms had worsened and that they needed urgent
medical attention. One 82-year-old woman said, “I took a shower and became short of
breath. My daughter was present and said I should go to the hospital,” and another 78year-old man said, “My wife found me become tired, sleeping up 20 hours a day, and
holding up fluid in my belly and back area so she called the ambulance to bring me to the
emergency room.”
2.3.3 Evaluation of HF symptoms
We asked patients to what they attributed their worsening symptoms. The top
choices reported were their heart (57.8%), lungs (32.4%), aging (18.4%), stress/emotions
(17.3%), and getting a cold (15.1%; Table 2.2). Compared with younger patients, older
patients were more likely to attribute their symptoms to aging (χ2 (1) = 8.681, P = 0.003).
There were no other significant differences between older and younger patients in
symptom attributions (Table 2.2).
Table 2.3 shows that the most common symptoms that led to patients coming to
the hospital in both age groups included dyspnea (81.6%), fatigue (73.5%), edema
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(63.2%), and inability to sleep lying flat (49.7%). Orthopnea, inability to sleep lying flat,
weight gain, and fatigue were the symptoms that bothered patients the longest before
admission. A significantly greater number of patients in the younger age group
experienced paroxysmal nocturnal dyspnea (χ2 (1) = 7.777, P = 0.005), chest pain (χ2 (1)
= 7.647, P = 0.006), and nausea/vomiting (χ2 (1) = 11.571, P = 0.001) that led them to
come to the hospital compared to the older age group.
The qualitative data showed that patients cited a variety of factors that may have
caused the change in their HF symptoms and led to this current admission. “I was taking
more fluid or not watching my salt intake.” “Not the right lifestyles, not eating the right
food, and not keeping your sugar under control.” “My legs started swelling. I knew I
wasn't getting enough fluid off.”
Some (n = 15) mentioned that the deterioration of HF was rapid and
uncontrollable. “I could not breathe. I was in bed and don't know if it woke me up or if I
woke up before I got short of breath. It came on all of a sudden.” “Because I was sick and
just seem to get worse daily, I could not go out and do anything. Actually, sort of when
they start coming on, they (symptoms) start coming on faster.” “I was unable to breathe
or cough, was dizzy and trembling and my chest got so tight I thought I was going to
die.”
A few patients (n = 9) also stated that they could not identify their symptoms as
HF-related or did not know what was causing the symptoms to get worse. One 67-yearold woman said, “I had been short of breath for a while but thought it was because I was
getting older.” Another 33-year-old man stated, “I came to the hospital because I thought
I had the flu but I didn't.” The other 49-year-old woman said, “I notice my feet swelling
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and I thought it was weight gain. That has been going on for a year, I have. I did not
expect a weight gain is something wrong with me.” Hence, these patients demonstrated
limited symptom evaluation abilities or inaccurate interpretations of symptoms.
2.3.4 Responses to HF symptoms
Table 2.4 illustrates how patients responded to escalating HF symptoms initially.
The most common responses were that they told someone including family or friend
(47.6%), at first did nothing, hoped symptoms would go away (47.0%), laid down and
tried to relax (38.4%), or went to the hospital on his/her own (37.3%). Comparing the two
age groups, no statistically significant differences were found in patients’ responses to
escalating HF symptoms.
The results of two-way ANOVA are presented in Table 2.5. There was no
statistically significant interaction between the two age groups and response to symptoms
in the company of symptom distress, which indicated that the effect on response to
symptoms of symptom perceptions was the same for older and younger patients.
However, there were statistically significant main effects of response to symptoms of
higher symptom distress, regardless of age grouping. In response to higher perceived
symptom distress, patients at first did nothing and hoped their symptoms would go away
(F(1,177) = 8.592, p = 0.004), ignored symptoms and continued doing what they were
doing (F(1,177) = 10.031, p = 0.002), or laid down and tried to relax (F(1,177) = 12.889,
p < 0.001). The remaining responses including telling someone (family/friend), going to
the hospital on his/her own, calling an ambulance, visiting the doctors or nurses, calling
the doctors or nurses, taking an extra water pill, or self-medicated with other medication
were not significantly associated with higher symptom distress.
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Analyses of qualitative data indicated that about one-third of patients reported that
they were advised to go to the hospital immediately for treatment by a family member (n
= 23) or their healthcare providers (n = 38) in response to their symptoms. Some patients
tried to self-manage at home by reducing fluid intake or taking additional medication.
One 59-year-old man said, “I tried to increase some of my water pills, did not drink that
much, and no extra salt in my food.” Another 75-year-old man pointed out, “The
diuretics that I was taking actually change the swelling and once the swelling will go
away my energy will come back somewhat.” A 65-year-old man stated, “I thought I had a
cold coming on so I was taking antibiotics, cold medicine, and allergy pills. I was trying
to get whatever was wrong but nothing works.”
Other patients took a wait-and-see strategy before coming to the hospital. A 46year-old man said, “I waited four weeks and it just got worse. I think I will be better
tomorrow but it did not happen.” Another reason that patients waited to seek medical care
was because the problem was not acute or did not occur all the time. A 49-year-old
woman stated, “I had shortness of breath for two weeks but the breathing wasn’t getting
worse all the time so I don’t think I have to go to the hospital until I cannot breathe and
then I am going and that’s more me.”
The main reason patients finally decided to go to the hospital was because their
symptoms seemed out of control. One 50-year-old woman stated, “I was at home sitting
at my kitchen table and noticed my left arm was moving up for about 30 seconds. I was
not in control of this movement and it felt like it was someone else's arm. Next, I was in
the shower, felt dizzy, and tingling from the waist down. As this started to resolve, I felt
nauseous and then suddenly became short of breath. I thought maybe my blood sugar was
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low and ate a snack. Later when I went to bed, I again felt dizzy and shortness of breath
when lying down. I went to the ED and felt dizzy a few times on the way.” Another 56year-old woman pointed out, “I started feeling bad and it seems like every day it got
worse and worse. I waited to see if it could just go away and finally after 4 weeks and it
just kept getting worse. I told my husband it is time to go. I said something is really
wrong and it turned out it was really wrong.” These statements indicated that patients
were uncertain whether they needed care at an earlier time.
Another possible reason that patients postponed seeking medical care was because
they felt that their situation was hopeless or they had financial concerns. A 51-year-old
man said, “I don’t think they can do anything. I think it is a personal thing. My heart is
sick and in a bad way. They have done everything they could for me.” Another 52-yearold woman reported, “I have gained over 40 pounds in the last 2 months. I was in the
hospital for about 7 days and came home weighing more than when I went in. I was home
about a week, had called my nurse practitioner but I couldn't afford to come there to see
her so she told me to increase my Lasix. I just kept getting worse so my daughter drove
me to the emergency room.”
2.4 Discussion
In this study, we examined age differences in symptom perceptions, evaluations,
and responses among patients admitted for an exacerbation of chronic HF. We found few
age-related differences. Older patients had lower somatic awareness than younger
patients, but this did not result in better symptom evaluation and response by younger
patients. Older patients were more likely to attribute their HF symptoms to aging, and
younger patients were more likely to report being bothered by tachycardia and chest
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discomfort as well as more likely to experience paroxysmal nocturnal dyspnea, chest
pain, and nausea/vomiting than older patients during an HF exacerbation. Despite these
differences, the combination of quantitative and qualitative data suggest that older and
younger patients are quite similar in their perceptions, evaluations, and responses to HF
symptoms. The majority of patients, regardless of age, failed to recognize escalating HF
symptoms initially. Patients also interpreted and responded inappropriately to their HF
symptoms. Thus, our results suggest the need to improve symptom monitoring,
recognition, interpretation, and response in adult patients with HF across all ages.
Patients’ ability to evaluate progressive HF signs and symptoms early is an
important component in HF self-care.28 The majority of patients in this study had
difficulty recognizing acute exacerbations of HF symptoms, contributing to delayed
responses to HF symptoms until their symptoms were unbearable or even lifethreatening. Riegel et al. found that age-related declines might be a cause of poor early
symptom recognition.14 Yet, we found few differences based on age in patients’ abilities
to identify symptoms. Both older and younger patients had difficulty recognizing their
symptoms. Lee et al. reported that mild cognitive dysfunction in patients with HF was
associated with poor self-care behaviors regarding symptom recognition and response.17
Mild cognitive dysfunction is common in patients with HF regardless of age,29 and could
at least partially explain our findings.
Some patients in our study stated that they found it difficult to identify their
symptoms as being related to their HF. Patients often linked their symptoms to other
illness (e.g., common cold, flu, or pneumonia) or comorbid conditions (i.e., asthma or
chronic obstructive pulmonary disease), and were unaware that their symptoms were also
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related to HF. We also found that older patients were more likely to attribute their HF
symptoms to normal aging, a finding seen in other studies of elderly patients with HF.30-32
As symptom evaluation and self-care are important predictors of HF outcomes,10 our
findings have important implications for recognition by healthcare providers that patients
with HF have difficulty identifying escalating HF symptoms. Special attention needs to
be given to enhancing patients’ symptoms appraisal skills. Healthcare providers need to
teach patients how to recognize symptoms of HF exacerbation and they should provide
strategies (e.g., symptom tracker, symptom diary, or telemonitoring) to help patients
monitor changes in symptoms more effectively.33-35 It is also important to enlist family
members and other informal caregivers in assisting patients to appraise their symptoms.19
A key finding from this study was that patients reported being uncertain whether
their symptoms required medical attention and being uncertain of when to seek treatment
even when they eventually noticed that their symptoms had worsened over several days.
Some of our study participants indicated that their family members noticed deteriorating
HF symptoms that needed medical help earlier than the patients themselves. Family
members can play an important role in assisting patients to recognize changes in HF
symptoms.19,30,36 Our findings reveal that symptom perception is the key to timely careseeking during an HF exacerbation. Promoting symptom recognition skills in family
caregivers is suggested.
In our study, most patients reported being extremely distressed by fatigue, being
unable to do usual activities due to shortness of breath, being unable to catch their breath,
and having swollen feet at the end of the day before their hospital admission. Our
findings are in line with those of previous investigators who found that fatigue, dyspnea,
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and edema were the most distressing symptoms in patients with HF.6,37 Yet, despite this
distress, our patients with HF did not respond appropriately to escalating HF symptoms.
Older patients had lower somatic awareness, which may partially explain their lack of
appropriate response, but younger patients with better somatic awareness did not respond
any more appropriately. It has been suggested that a variety of factors may affect
patients’ decisions of prompt care-seeking, such as healthcare access, financial concern,
feeling of being a burden on others, or feeling hopeless.19,30,38 Despite this, ignoring
bodily sensations, delaying responses, or taking inactive approaches to exacerbated HF
symptoms may lead to further worsening of HF symptoms. A prompt response (e.g.,
contacting healthcare providers or calling 911 for emergency services) is recommended
in patients noticing a warning sign of worsening HF symptoms;39 however, delayed
response to symptoms is still common in patients with HF.40 Our data, along with
existing data suggest that interventions must be developed and tested that promote
symptom recognition and overcome patients’ reluctance to seek care with escalating
symptoms.
Younger patients were more likely than older patients to perceive and be
distressed by cardiac symptoms (i.e., tachycardia and chest discomfort) during an
exacerbation of HF. This finding may reflect data about the effect of aging on cardiac
sensation. Evidence shows that age is associated with a decreased ability to perceive
heartbeat sensations.12 In studies of patients with acute myocardial ischemia, the
perception of chest pain in elderly patients is delayed and less severe compared to
younger patients.41,42
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Similar to previously published findings,32,43,44 fatigue, weight gain, orthopnea,
and inability to sleep lying flat were the symptoms that patients reported being bothered
by yet experiencing longer than other symptoms prior to their hospital admission in this
present study. Jurgens et al. reported that patients who experienced fatigue, weight gain,
and edema had a longer median duration of 7 to 9 days before hospital admission and
concluded that the stimulus from the physical symptom experience was insufficient to
promote timely care-seeking.43 It may be that patients become inured to persistent
symptoms even though they are bothered by them, and do not respond appropriately
because they are used to feeling distressed and bothered by symptoms. These data
suggest that symptom management by clinicians could be improved, and that clinicians
should also emphasize to patients the importance of prompt symptom reporting when
symptoms seem to worsen.
2.5 Limitations
There were limitations to this study. First, our sample was mostly white and
enrolled from one state, which limited generalizability. Second, we tried to equally divide
the sample into two groups for the purpose of statistical analysis; thus, we used a cut-off
age at 65. Although the United Nations has suggested that 65 years and older be denoted
as older age and people over age 65 years have been defined as older adults in many
countries, perceptions of what is older are changing. Setting a higher cut-off age may
provide different perspectives on symptom experiences in this population.

36

2.6 Conclusions
This study revealed that both older and younger patients had difficulties in their
perceptions, evaluations, and responses to HF symptoms. Regardless of age, responses to
escalating symptoms were problematic among these patients with HF. Our findings
suggest that symptom management needs to focus on promoting symptom recognition,
symptom interpretation, and appropriate symptom response across all ages of HF
patients. Future research is needed to identify effective strategies or interventions to
improve symptom recognition, interpretation, and response among patients with HF.
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Table 2.1 Sociodemographic and clinical characteristics of heart failure patients admitted to the hospital for an acute
exacerbation (N = 185)
All (N = 185)

Young (n = 107)

Old (n = 78)

P value*

73.7 ± 7.4

<0.001

Mean ± SD or n (%)
Age, years

61.6 ± 13.1

52.7 ± 8.3

Gender

0.684
94 (50.8)

53 (49.5)

41 (52.6)

Female

91 (49.2)

54 (50.5)

37 (47.4)
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Male

Race

0.214

Black

44 (23.8)

29 (27.1)

15 (19.2)

White

141 (76.2)

78 (72.9)

63 (80.8)

12.6 ± 2.7

12.5 ± 2.5

12.6 ± 3.0

Education, years
Marital status

0.877
0.669

Single/Divorced/Widowed

103 (55.7)

61 (57.0)

42 (53.8)

Married/Cohabitate

82 (44.3)

46 (43.0)

36 (46.2)

Table 2.1 (continued)
Live with another person

0.290

No

54 (29.2)

28 (26.2)

26 (33.3)

Yes

131 (70.8)

79 (73.8)

52 (66.7)

Financial status

0.007
30 (16.2)

10 (9.4)

20 (25.6)

Have enough to make ends meet

77 (41.6)

46 (43.0)

31 (39.7)

Do not have enough to make ends meet

75 (40.6)

50 (46.7)

25 (32.1)

Missing

3 (1.6)

1 (0.9)

2 (2.6)
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More than enough to make ends meet

Health status

0.254

Excellent/Good

23 (12.4)

11 (10.3)

12 (15.4)

Fair/Poor

149 (80.6)

90 (84.1)

59 (75.6)

Missing

13 (7.0)

6 (5.6)

7 (9.0)

Table 2.1 (continued)
NYHA class

0.338

Class Ⅰ/Ⅱ

48 (25.9)

31 (29.0)

17 (21.8)

Class Ⅲ/Ⅳ

122 (66.0)

69 (64.5)

53 (67.9)

Missing

15 (8.1)

7 (6.5)

8 (10.3)

31.7 ± 12.0

33.5 ± 12.8

29.2 ± 10.6

4 (2.2)

3 (2.8)

1 (1.3)

Symptom perception score
Missing
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*P value is for the comparison of younger (aged 18 to 64 years) and older patients (aged ≥ 65 years).

0.014

Table 2.2 Initial symptom attribution of patients hospitalized for a heart failure exacerbation (N = 185)
All (N = 185)

Young (n = 107)

Old (n = 78)

n (%)

n (%)

n (%)

P value*

107 (57.8)

63 (58.9)

44 (56.4)

0.737

Lung problems

60 (32.4)

35 (32.7)

25 (32.1)

0.925

Aging

34 (18.4)

12 (11.2)

22 (28.2)

0.003

Emotions/stress

32 (17.3)

22 (20.6)

10 (12.8)

0.169

Getting a cold

28 (15.1)

19 (17.8)

9 (11.5)

0.244

Gastrointestinal problem

21 (11.4)

15 (14.0)

6 (7.7)

0.180

Eating too much recently

12 (6.5)

7 (6.5)

5 (6.4)

0.971
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Heart problem

*P value is for the comparison of younger (aged 18 to 64 years) and older patients (aged ≥ 65 years); percentages add
to more than 100% because patients could pick more than one answer.

Table 2.3 Symptoms and duration before hospital admission from heart failure patients admitted for an exacerbation of heart
failure (N = 185)
All (N = 185)

Median

n (%)

duration

Young (n = 107) Median
n (%)

(hours)

duration

Old (n = 78)

Median

n (%)

duration

(hours)

P value*

(hours)

151 (81.6)

24

90 (84.1)

24

61 (78.2)

48

0.250

Fatigue

136 (73.5)

72

78 (72.9)

72

58 (74.4)

72

0.839

Edema

117 (63.2)

48

66 (61.7)

48

51 (65.4)

48

0.674

Can’t sleep lying flat

92 (49.7)

72

54 (50.5)

72

38 (48.7)

24

0.765

Sleeplessness

83 (44.9)

48

52 (48.6)

48

31 (39.7)

72

0.251

Weight gain

80 (43.2)

72

48 (44.9)

72

32 (41.0)

132

0.589

Cough

76 (41.1)

48

46 (43.0)

48

30 (38.5)

60

0.444

Paroxysmal nocturnal

67 (36.2)

48

48 (44.9)

48

19 (24.4)

9

0.005

66 (35.7)

24

40 (37.4)

24

26 (33.3)

24

0.559
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Dyspnea

dyspnea
Palpitation

Table 2.3 (continued)
Chest pain

56 (30.3)

24

41 (38.3)

24

15 (19.2)

16

0.006

Dizziness

48 (25.9)

24

28 (26.2)

24

20 (25.6)

24

0.927

Anorexia/no appetite

47 (25.4)

54

29 (27.1)

36

18 (23.1)

72

0.586

Trouble remembering

45 (24.3)

48

25 (23.4)

24

20 (25.6)

48

0.700

Orthopnea

44 (23.8)

72

28 (15.1)

72

16 (20.5)

176

0.412

Nausea/vomiting

36 (19.5)

24

30 (28.0)

24

6 (7.7)

24

0.001

Fainting

18 (9.7)

4.5

11 (10.3)

4.5

7 (9.0)

3

0.801

/focusing/concentrati
ng
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*P value is for the comparison of younger (aged 18 to 64 years) and older patients (aged ≥ 65 years) in each symptom
experience; percentages add to more than 100% because patients could pick more than 1 answer.

Table 2.4 Initial response to escalating heart failure symptoms (N = 185)
All (N = 185)

Young (n = 107)

Old (n = 78)

n (%)

n (%)

n (%)

P value*

88 (47.6)

56 (52.3)

32 (41.0)

0.128

At first did nothing, hoped symptoms would go away

87 (47.0)

54 (50.5)

33 (42.3)

0.272

Laid down and tried to relax

71 (38.4)

47 (43.9)

24 (30.8)

0.069

Went to hospital on his/her own (without ambulance)

69 (37.3)

45 (42.1)

24 (30.8)

0.117

Called an ambulance

62 (33.5)

30 (28.0)

32 (41.0)

0.065

Visited the doctor/nurse

55 (29.7)

35 (32.7)

20 (25.6)

0.299

Called the doctor/nurse

53 (28.6)

32 (29.9)

21 (26.9)

0.658

At first ignored the symptoms and continued what he/she was doing

51 (27.6)

33 (30.8)

18 (23.1)

0.243

Took an extra water pill

40 (21.6)

26 (24.3)

14 (17.9)

0.300

Self-medicated with other medication

18 (9.7)

12 (11.2)

6 (7.7)

0.425
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Told someone – family/friend

*P value is for the comparison of younger (aged 18 to 64 years) and older patients (aged ≥ 65 years); percentages add to more than
100% because patients could pick more than 1 answer.

Table 2.5 Comparison of symptom perception scores between older and younger patients by responding to their symptoms
(N = 185)
All

Younger

Older

45

P value, main

P value,

Age < 65

Age ≥ 65

effect of response

interaction

(N = 185)

(n = 107)

(n = 78)

group on

effect of

Mean

Mean

Mean

symptom

variable of

score

score

score

perception score

interest

0.871

0.074

0.004

0.765

Told someone – family/friend
No

31.7

35.4

28.0

Yes

31.4

31.9

30.9

At first did nothing, hoped symptoms would go
away

29.0

31.1

26.8

No

34.2

35.8

32.6

Yes

Table 2.5 (continued)
Laid down and tried to relax
No

29.0

31.3

26.8

Yes

35.6

36.2

35.0

Went to hospital on his/her own (without
ambulance)
No

31.6

34.9

28.3

31.6

31.7

31.5

0.365

0.993

0.091

0.808

0.961

0.732

0.299
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< 0.001

Yes
Called an ambulance
No

31.2

33.4

29.1

Yes

31.7

33.9

29.4

Visited the doctor/nurse
No

31.6

34.4

28.9

Yes

30.9

31.6

30.3

Table 2.5 (continued)
Called the doctor/nurse
No

31.6

34.4

28.8

Yes

30.9

31.4

30.5

At first ignored the symptoms and continued what

0.742

0.232

0.002

0.462

0.070

0.721

0.201

0.339

he/she was doing
29.7

32.0

27.4

Yes

36.0

36.8

35.2
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No

Took an extra water pill
No

30.5

32.3

28.6

Yes

34.5

37.1

31.9

Self-medicated with other medication
No

31.0

33.4

28.7

Yes

35.0

34.4

35.7

Number of missing data for symptom perception score: 4

CHAPTER THREE: Impact of Psychological Distress on Reasons for Delay in
Seeking Medical Care in Rural Patients with Worsening Heart Failure Symptoms
3.1 Introduction
Patients with heart failure (HF) who live in rural areas face more barriers to
timely care-seeking and less access to health care than those in urban areas.1,2 Rural
patients with HF are at risk for a particularly high rate of mortality and adverse health
outcomes compared to non-rural patients.3,4 A prompt response to symptoms, especially
in patients with HF, is essential to prevent exacerbations.5 A HF self-check plan from the
American Heart Association recommends that when patients perceive the onset of signs
and symptoms of worsening HF, depending on the severity, they should take appropriate
measures such as adjusting medications, calling their healthcare provider, or going to the
hospital immediately.6 Yet evidence reveals that patients with HF are unable to recognize
or respond to the early signs of worsening symptoms in a timely manner, and this can
result in care-seeking delays of a few days to several weeks.7-9 Previous research has
shown that delays may be related to patients’ sociodemographic characteristics (e.g.,
younger age or male gender),10,11 a gradual onset of symptoms,10,12 more HF
knowledge,13 or living in a rural environment;14 however, there have been no studies of
reasons for delay seeking care in rural HF patients.
The prevalence of depression is higher in rural populations than urban populations
in the United States, with an estimated 2.6 million rural residents screening positive for
depression.15,16 Depressive symptoms are also common in HF patients, with a prevalence
rate of approximately 22%.17 Patients with HF are more likely to have depression than
those with other chronic diseases, and they are twice as likely to have depression as
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people in the general population.18 Importantly, depressive symptoms are associated with
rehospitalization and mortality; HF patients with depressive symptoms have more than a
40% risk of readmission or death within 18 months after hospital discharge.19,20 Anxiety
is often comorbid with depression, and it is also associated with increased cardiac-related
rehospitalization and poor quality of life.21 In addition, depressive symptoms and anxiety
are predictors of poor adherence to recommended treatment and other self-care activities
in patients with HF. Patients with HF who have depressive symptoms delay seeking
medical care for worsening HF symptoms longer than those without depressive
symptoms, with a 1.5 times higher risk for a delay of more than three days.12 Thus,
depressive symptoms and anxiety not only lead to poorer outcomes but also affect
patients’ ability to implement appropriate self-care behaviors, such as timely care-seeking
for escalating symptoms.
A prompt response to worsening HF symptoms can lead to better outcomes, such
as a shorter hospital stay,22 reduced mortality,23 improved quality of life,24 and savings on
medical expenses.25 Thus, research centered on care-seeking behaviors and processes is
essential. There is considerable research available about length of delay and factors
associated with delay in seeking care in patients with HF.11,13,14 Research is limited,
however, that focuses on the reasons rural HF patients delay seeking care. This becomes
even more important to study because higher levels of depressive symptoms are
associated with longer length of delay in patients with HF;12,26,27 however, the reasons for
delay are unknown. Furthermore, anxiety and its impacts on treatment-seeking delay
have not been studied in rural HF patients. Uncovering the reasons for delay among
patients with depressive symptoms and anxiety, particularly in rural areas, will provide
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important data with which to design interventions to promote prompt and appropriate
treatment-seeking among patients with worsening symptoms of HF. Therefore, the
purposes of this study were to (1) investigate rural patients’ specific reasons for delay,
and (2) examine which of these reasons were predicted by depression and anxiety among
rural HF patients.
3.2 Methods
3.2.1 Design
This was a secondary data analysis from the clinical trial, Rural Education to
Improve Outcomes in Heart Failure (REMOTE-HF), a study designed to test an
intervention to reduce hospital readmission and mortality for rural patients with HF.28
Patients were recruited from rural clinics or hospitals located in California, Kentucky,
and Nevada. Adults aged 18 years or older who had a hospitalization for HF within the
past six months and who were dwelling in a rural location defined as a town of < 2,500
people or a metropolitan area of < 50,000 people were eligible. Patients were excluded if
they had renal disease requiring dialysis; if they did not speak English or had any other
communication barrier; if they had a coexisting terminal illness; psychotic illness; or
cognitive impairment. Cognitive impairment was measured using the Mini-Cog.29
3.2.2 Procedure
Institutional Review Board approval for conducting the study was obtained from
each participating institution. Patients who had a confirmed diagnosis of HF were
screened and approached. Each patient gave informed written consent to participate in the
study. At the time of enrollment, cognitive function was evaluated with the Mini-Cog test
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by a trained research nurse. The Mini-Cog test includes a three-word recall test for
memory and a clock-drawing test for clarifying scores when the scores of a three-word
recall are less than or equal to 2. The scores on the Mini-Cog consist of 3 points for the
three-word recall test and a normal or abnormal clock-drawing. Patients from this study
were excluded if they had a word recall score of 0 or a word recall score of ≤ 2 with an
incorrect clock-drawing. Baseline data on sociodemographic characteristics, clinical
variables, psychological factors, cognitive and behavioral factors, and reasons for patient
delay were used in the current study.
3.2.3 Measures
Reasons for patient delay
Reasons for patient delay in seeking early care for worsening HF symptoms were
assessed by asking patients which of a list of reasons best applied to them. Patients we
recruited from the hospitals were asked about their reasons for delaying seeking care for
the current admission, while patients recruited from clinics were asked about reasons for
delaying seeking care based on the most recent hospitalization. Reasons for patient delay
in seeking medical care were collected using the REMOTE-HF Reasons for Delay
Questionnaire. This instrument is a nine-item self-report questionnaire designed to
determine the reasons that patients with HF delay seeking medical care for their
worsening symptoms. The questionnaire regarding reasons for delay consists of the
following questions, the first eight of which are “yes/no” and the last of which is an open
question: (1) Symptoms are vague or come on gradually; (2) Not sure of symptoms; (3)
The symptoms don't seem to be serious enough; (4) Symptoms are slightly different from
last time; (5) Embarrassment/unease about calling for help; (6) Don’t want to second
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guess my doctor; (7) Financial concerns; (8) Transportation issues; and (9) Other reasonplease describe. Content validity of the instrument was established using a panel of HF
specialists that included five physicians and nurses. In this sample, internal consistency as
measured using Kuder-Richardson Formula 20 was 0.75.
Psychological factors
Depressive symptoms were assessed using the Patient Health Questionnaire-9
(PHQ-9) which is a nine-item self-reported screening instrument.30 Each symptom is
rated on a four-point Likert scale from 0 (not at all) to 3 (nearly every day), with a total
score ranging from 0 to 27. A higher score on the PHQ-9 indicates more severe
depressive symptoms. A cut point score of 10 or higher, which has been found in patients
with major depression,30,31 was used in this study to differentiate HF patients with
depressive symptoms (≥ 10) from HF patients without depressive symptoms (< 10). The
PHQ-9 has shown good reliability and validity in HF.32
Patients’ anxiety was measured using the anxiety subscale of the Brief Symptom
Inventory (BSI).33 The BSI anxiety subscale is a six-item self-report instrument. Each
item is rated on a five-point Likert scale from 0 (not at all) to 4 (extremely). The subscale
score is the mean score of the six items and is ranging from 0 to 4. A higher score on the
BSI anxiety subscale indicates worse anxiety. A cutoff score of 0.35 or higher on the BSI
anxiety subscale has been suggested as an indicator of the presence of anxiety;34 thus, this
cutoff score was adopted to classify HF patients with anxiety (≥ 0.35) and HF patients
without anxiety (< 0.35) in this study. The BSI has well-established reliability and
validity in HF.35
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Sociodemographic, clinical, and cognitive and behavioral covariates
Sociodemographic data (e.g., age, gender, educational level, number of people in
the household, annual household income, and health insurance information) were
obtained by patient interviews using a demographic survey. Clinical data were collected
and included New York Heart Association (NYHA) functional classification36 and the
Charlson Comorbidity Index (CCI).37 The NYHA classification was used to classify
patients into one of four categories based on the extent of symptoms during physical
activity from class I (no symptom limitations to performing physical activity) to class IV
(unable to perform any activity and symptoms present even at rest).36 The NYHA
classification for each patient was determined by the patient’s physician or a trained
research nurse via careful interview. The CCI was used to measure comorbidity burden
and data were collected through medical record review by a trained research nurse. The
CCI has well-documented reliability and validity across a wide variety of disease states.37
Cognitive and behavioral covariates included cognitive function, HF knowledge,
and health literacy. Cognitive function was determined by the Mini-Cog. Heart failure
knowledge was measured using the Heart Failure Knowledge Scale.38 It is a 20-item
instrument used to assess patients’ knowledge about HF (three true/false questions), HF
symptoms (14 yes/no questions), and HF self-care (three multiple-choice items). The
scores can range from 0 to 20 with higher scores representing higher HF knowledge.
Health literacy was assessed using the Short-form Test of Functional Literacy in Adults
questionnaire.39 It has 36 cloze-type items consisting of 16 items with questions
regarding X-ray preparation and 20 items with questions regarding Medicaid rights and
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responsibilities. Possible scores range from 0 to 36, with higher scores indicate greater
health literacy.
3.2.4 Data analysis
Data were analyzed using IBM SPSS Statistics for Windows, version 25.0
(Armonk, NY: IBM Corp. Released 2017). Descriptive statistics were used to summarize
the demographic characteristics of the study population. Reasons for delay in seeking
medical care were analyzed using descriptive statistics and were reported as frequencies
and percentages. Chi-square analysis was performed to compare reasons for delay based
on the presence or absence of depressive symptoms and anxiety. Multiple linear
regression was applied to examine whether psychological distress (i.e., depressive
symptoms and anxiety) predicted number of reasons for delay in seeking treatment for
deteriorated symptoms. In the regression model, we included factors potentially
predicting the number of reasons one may delay seeking care including age, gender,
education level, number of people in the household, annual household income, on
Medicare coverage, on Medicaid coverage, NYHA functional class, comorbidity burden,
cognitive function, health literacy, HF knowledge, depressive symptom, and anxiety.
Backward stepwise selection was used in the regression model; variables greater than or
equal to 0.10 level of significance were excluded. No significant violations of the
assumptions for linear regression were observed.
3.3 Results
3.3.1 Sample characteristics
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A total of 611 rural HF patients (Table 3.1) were enrolled in the study. The
patients were predominantly Caucasian (89%), male (59%), and married (56%). The
mean age of the sample was 66 ± 13 years. Most lived with someone (77%) and had a
household income of less than $40K / per year (65%).
3.3.2 Reasons patients with HF may delay seeking care
Among the 611 rural HF patients, 14.6% of patients (n = 89) selected ‘no’ to all
of the reasons that patients may delay seeking medical care when their HF symptoms
worsen. The remaining 85.4% of patients (n = 522) selected at least one reason for
delaying. Among these 522 HF patients, 10.7% of patients (n = 56) reported only one
reason for their delay, while 11.3% of patients (n = 59) had two reasons, 17.8% (n = 93)
reported three reasons, 23.4% (n = 122) reported four reasons, 17.4% (n = 91) reported
five reasons, and 19.4% (n = 101) reported six to nine reasons for delaying.
The most common reasons for not seeking early medical care were that symptoms
seemed vague or came on too gradually (67.4%), not sure of symptoms (62.2%),
symptoms didn’t seem to be serious enough (62.4%), and symptoms were slightly
different from last episode (55.2%). Other reasons included embarrassment about calling
for help (24.1%), not wanting to second guess the doctor (21.6%), financial concerns
(20.1%), transportation issues (16.5%), and other (10.8%). Other reasons included while
small proportionally were, afraid of/don’t like doctors or hospitals (1.3 %), family/pets
need them (1.0%), not wanting to bother others (1.2%), denial/don’t want to know/fear of
knowing (2.9%), busy (2.1%), stubborn (1.2%), weather (0.7%), poor recognition/poor
knowledge (0.3%).
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3.3.3 Psychological distress and the specific reasons for delay seeking care
Patients’ psychological status related to specific reasons one may delay is
presented in Table 3.2. Patients with depressive symptoms were more likely to endorse
three reasons: embarrassment, financial concerns, and transportation issues as reasons for
delay compared to those without depressive symptoms. Patients with anxiety selected
more reasons one may delay seeking care than patients without anxiety. Reasons included
symptoms were vague, being unsure about their symptoms, symptoms didn’t seem to be
serious enough, symptoms were different from last time, embarrassed about calling for
help, didn’t want to second guess their doctors, financial concerns, and transportation
issues as reasons for delay in seeking treatment as compared to those without anxiety.
3.3.4 Predictors of number of reasons patients may delay in seeking treatment for
worsening HF symptoms
Depressive symptoms, anxiety, and HF knowledge were significant predictors of
the number of reasons one may delay seeking medical care, independent of other
covariates (Table 3.3). Patients with greater depressive symptoms, higher levels of
anxiety, and lower HF knowledge had more reasons for their delay. Every one unit
increase in depressive symptom score was associated with a 5% increase in the number of
reasons one may delay seeking treatment while other covariates were held constant
(unstandardized B = 0.054, P = 0.003). Every one unit increase in anxiety score was
associated with a 29% increase in the number of reasons one may delay seeking treatment
while other covariates were held constant (unstandardized B = 0.287, P = 0.023). Every
one unit decrease in HF knowledge score was associated with a 9% increase in the
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number of reasons one may delay seeking treatment while other covariates were held
constant (unstandardized B = -0.089, P = 0.008).
3.4 Discussion
The results of this study indicated the common reasons why rural patients with
worsening HF symptoms may delay seeking medical care. Of the 522 patients, over
three-quarters reported three or more reasons for delay in care-seeking. Depressive
symptoms, anxiety, and HF knowledge were independent predictors for having more
reasons one may delay. This is important because a greater number of reasons one might
delay seeking care for worsening HF symptoms could translate into worse patient
outcomes. Additionally, this imposes potential barriers to educating patients about
avoiding delay in seeking treatment for escalating HF symptoms. Healthcare providers
should not only assess patients’ psychological states (i.e., depression and anxiety) and
their level of knowledge about HF symptoms and self-care, but act on these to uncover
and address all of the reasons these vulnerable patients may delay seeking care.
Based on the common-sense model of self-regulation theory, illness behavior and
care-seeking process are influenced by situational stimuli (e.g., symptom occurrence),
illness perceptions (e.g., symptom identification), emotional responses (e.g., worry),
coping strategies (e.g., to seek care or to avoid care), and action appraisals (e.g.,
evaluation of coping strategies).40 This theory illustrates that the care-seeking process is
complicated and interactive, demonstrating how illness perceptions and emotional
responses involved in coping strategies affect decisions to seek care. Our findings are
supportive of this theory and demonstrated that even though patients perceived stimuli
from symptoms, they evaluated and considered many alternative and time-consuming
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responses before taking care-seeking action, which could lead to substantial delays. In
particular, we demonstrated that lack of HF knowledge and psychological distress
contribute substantially to reasons for care-seeking delays. We also demonstrated that the
symptom appraisal process in patients with HF could contribute to delays.
Similar to prior HF studies in which depressive symptoms contributed to
increasing delay time,12,27 our findings revealed that depressive symptoms and anxiety
were a precipitating factor for increasing the number of reasons for delay. In addition,
patients with depressive symptoms have three non-symptom related reasons for delay:
embarrassment, financial concerns, and transportation issues. In fact, patients with
depression are more likely to feel guilty, feel bad about being ill, or feel worthless, thus
making them less likely to seek help.41 Patients’ anxiety also contributed negatively to
decisions to seek care. The reasons for delay in rural HF patients with anxiety not only
included non-symptom related reasons but also involved symptom-related reasons.
Hence, depressive symptoms and anxiety lead to a negative impact on the decision to
seek medical care and affect patients’ ability to interpret symptoms. It is vital for health
care providers to promote mental health (especially focusing on depression and anxiety),
including screening, consultation, and treatment in rural patients with worsening HF
symptoms, to avoid delay in seeking care.
More than 50% of the reasons reported for not seeking early care were related to
symptom appraisal: symptoms seemed vague, not sure of symptoms, symptoms didn’t
seem to be serious enough to seek care, or symptoms were slightly different from the last
episode. Symptom appraisal is subjective, and is comprised of the elements of
recognition, identification, evaluation, and interpretation in which a patient appraises
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symptoms after noticing they occur. In our study, “symptoms seemed vague” was the
primary reason for delay, especially if symptoms increased gradually. Corresponding
with a prior HF study, a gradual onset of symptoms increased the length of delay in
seeking treatment.10 Patients may feel hesitant or wait for a while to see if the symptoms
will improve.7,9,14 An ambiguous or slow to develop symptom makes it difficult for
patients to recognize the early symptom of HF exacerbation and determine the
appropriate time to seek care. Our findings provide insights for healthcare providers who
can teach patients to appraise their symptoms more critically to avoid discounting the
importance of symptoms.
“Not sure of symptoms”, also known as “symptom uncertainty”, was another
common reason for delay. In other studies, the most frequent symptoms that HF patients
reported were shortness of breath, swelling in legs, weight gain, or fatigue.8,9 These
symptoms are similar to those seen in aging, comorbid conditions, or colds and flu;42
therefore, patients may have trouble identifying their symptoms as HF-related. This
finding was also supported by studies of elderly patients with HF, in which patients
postponed seeking medical care because they were not able to properly appraise the
meaning of their symptoms,7 or they attributed the symptoms they were experiencing to
respiratory problems or general fatigue rather than HF.14
Patients were also confused and unsure about whether to call for treatment if their
current symptoms differed from a previous episode. In fact, HF symptoms can vary from
time to time. It is hard for patients to interpret the meaning of symptoms if they are not
the same every time. This problem is compounded in rural patients who commonly do
not have routine access to HF specialists or cardiologists and thus may not receive the
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training needed to properly appraise their symptoms.43,44 Consequently, monitoring HF
symptoms using, for example, a symptom diary may help patients better appraise their
symptoms, by promoting careful observation and recording of symptoms and their
changes.45,46
Several non-symptom related factors for delay in seeking care were also
important and need to be addressed. We found embarrassment/unease about calling for
help because patients did not want to be seen by any neighbors as needing assistance to
be a common reason for delay. Self-sufficiency is a common characteristic among rural
individuals47 and may hinder appropriate care-seeking. Additionally, patients in our study
did not want to been seen as second-guessing their doctor. It is difficult for patients to
make decisions to seek care in a timely manner if they have marginal health literacy,
inadequate self-care abilities, or low education, and these characteristics are common in
rural residents.1,48 Our findings provide useful information for healthcare providers trying
to teach patients good self-care.
Financial concerns were an important reason for delay in our study that has been
found by others in studies of both rural and non-rural patients where worries about the
costs of hospital visits or other medical care costs resulted in delay.7,49,50 In our study,
about 65% of participants had an annual household income of less than $40K. Individuals
living in rural areas suffer a greater burden from low income, where it results in more
uninsured and underinsured, and worse healthcare access. Finally. transportation issues
are often cited as barriers to healthcare access.51 Rural patients need to travel two to three
times farther than urban patients to seek care from a medical specialist.2 Further, a
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number of participants lived alone (23.3%) in our study, limiting their ability to access
transportation easily.
3.5 Limitations
A large sample of white patients was included in this study. Data from the 2010
Census of Population and Housing report that 77.8% of the population in rural and smalltown communities are white in the United States.52 Our findings limit generalizability
because our sample was 89% white.
3.6 Conclusions
Responding properly to symptoms that can be an early sign of exacerbation is
important in patients with HF. The findings of this study suggest that promoting attention
to psychological states (i.e., depressive symptoms and anxiety) and improving
psychological distress in rural patients with HF may enhance symptom appraisal and
facilitate timely care-seeking to avert further deterioration.
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Table 3.1 Sample characteristics (N = 611)
Characteristics

Mean ± SD or N (%)

Age, years

66 ± 13

Gender
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Male

359 (58.8)

Female

252 (41.2)

Race
White

542 (88.7)

Black and other minorities

69 (11.3)

Education level
≤ High school

409 (66.9)

> High school

202 (33.1)

Table 3.1 (continued)

Marital status
Married / cohabitating

345 (56.4)

Divorced / widowed

238 (39.0)

Never married

28 (4.6)

Number of people in the household

63

Alone

142 (23.2)

One other

317 (51.9)

Two or more

152 (24.9)

Employment
Employed

90 (14.7)

Disabled

162 (26.5)

Retired

322 (52.7)

Other

37 (6.1)

Table 3.1 (continued)
Annual household income
< $20,000

216 (35.4)

$20,001 - $40,000

180 (29.5)

$40,001 - $75,000

95 (15.5)

> $75,000

46 (7.5)

Do not know/decline to report

74 (12.1)
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Medicare
Yes

402 (65.8)

No

209 (34.2)

Medicaid
Yes

102 (16.7)

No

509 (83.3)

Charlson comorbidity index

3.36 ± 1.79

Table 3.1 (continued)
NYHA classification
I / II

396 (64.8)

III / IV

215 (35.2)

Ejection fraction (%)

65

≥ 40

298 (48.8)

< 40

304 (49.8)

missing

9 (1.4)

Psychological factors
Depressive Symptoms

7.37 ± 6.37

Anxiety

0.82 ± 0.93

Cognitive and behavioral characteristics
HF knowledge

13.90 ± 2.59

Health literacy

25.55 ± 8.81

HF, heart failure; NYHA, New York Heart Association

Table 3.2 Patient-reported reasons for delay in seeking treatment in relation to depressive symptoms and anxiety (N = 611)
Reasons for delay in seeking care

Depressive symptoms

P value

Anxiety
BSI

P value

PHQ-9

PHQ-9

BSI

score < 10

score ≥ 10

(n = 419)

(n = 192)

(n = 291)

(n = 320)

n (%)

n (%)

n (%)

n (%)

score < 0.35 score ≥ 0.35

280 (66.8)

132 (68.8)

0.638

184 (63.2)

228 (71.3)

0.035

Not sure of symptoms

251 (59.9)

129 (67.2)

0.085

161 (55.3)

219 (68.4)

0.001

The symptoms don't seem to be serious enough 254 (60.6)

127 (66.1)

0.191

166 (57.0)

215 (67.2)

0.010

Symptoms are slightly different from last time

221 (52.7)

116 (60.4)

0.077

137 (47.1)

200 (62.5)

< 0.001

Embarrassment/unease about calling for help

80 (19.1)

67(34.9)

< 0.001

43 (14.8)

104 (32.5)

< 0.001

Don’t want to second guess my doctor

85 (20.3)

47 (24.5)

0.242

45 (15.5)

87 (27.2)

< 0.001

Financial concerns

74 (17.7)

48 (25.0)

0.035

44 (15.1)

78 (24.4)

0.004

Transportation issues

54 (12.9)

47 (24.5)

< 0.001

25 (8.6)

76 (23.8)

< 0.001
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Symptoms are vague or come on gradually

BSI, Brief Symptom Inventory; PHQ-9, Patient Health Questionnaire-9.

Table 3.3 Multiple regression analysis of factors predicting a greater number of reasons one may delay seeking care for heart
failure (N = 611)
Variables

B

SE

β

95% CI

P value

Depressive symptoms

0.054

0.018

0.155

0.018 to 0.089

0.003

Anxiety

0.287

0.128

0.120

0.035 to 0.538

0.025

HF Knowledge

-0.089

0.034

-0.104

-0.155 to -0.023

0.008

Model R2 = 0.090; Adjusted R2 = 0.078; F (8, 602) = 7.472; P value < 0.001
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B, unstandardized coefficients; β, standardized coefficients; CI, confidence interval; HF, heart failure;
SE, standard error

CHAPTER FOUR: Delay in Seeking Medical Care for Worsening Heart Failure
Symptoms: Predictors and Association with Cardiac Events
4.1 Introduction
Heart failure (HF) is a major public health concern associated with high rates of
death and rehospitalization. In the United States, about 6.2 million adults have HF and
the prevalence of HF is increasing.1 The mortality rate for patients with HF has been
rising since 2012, especially among males, African Americans, and the elderly.2,3 Recent
data from the Centers for Disease Control and Prevention show a 38% increase in the
number of HF deaths from 2011 to 2017.4 The mortality rate after a hospitalization for
HF is around 10.4% at the 30-day mark, 22% at one year, and 42.3% at five years.5
Patients diagnosed with HF have poor prognoses, not only because of the high rates of
mortality but also due to frequent HF-related rehospitalization.6,7 Readmission rates after
an HF-related hospitalization at 21% within 30 days, and 60% at one year.8
Researchers have examined factors contributing to delay, and demonstrated that
demographic (e.g., general younger age and male gender), clinical (e.g., more
comorbidities and worse New York Heart Association [NYHA] functional class),
psychological (e.g., worse depression and anxiety), and cognitive and behavioral (e.g.,
low somatic awareness) variables are associated with longer delays.9-14 These variables
are important for identifying individuals at risk for delay; however, to fully understand
the phenomenon of patient delay in seeking treatment for worsening HF symptoms, we
propose a comprehensive conceptual model to investigate demographic, clinical,
psychosocial, cognitive, and behavioral predictors of delayed care-seeking (Figure 4.1).
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A comprehensive model of modifiable predictors can be used to guide the design and
testing of interventions to promote timely care-seeking.
Prompt treatment-seeking in patients with worsening HF symptoms is a
determinant of better clinical outcomes.15,16 Patients who delayed a shorter amount of
time to seek HF treatment had a shorter length of hospital stay and lower brain natriuretic
peptide levels at discharge compared to patients who delayed longer.10 Delays in
receiving intravenous HF therapy (i.e., diuretics or vasoactive medications) were
associated with increased risk of in-hospital deaths and longer length of hospital stay.17
Despite this, delays in seeking medical care are still common among patients with HF,
and the delay time can range up to several weeks.13,18 Furthermore, delay in seeking
medical care is associated with in-hospital death and length of hospital stay;10,17 however,
the relationship between delay in seeking medical care and subsequent cardiac events
(specifically rehospitalization or death) remains unknown. Accordingly, the purposes of
this study were to (1) determine factors contributing to care-seeking delay using a
conceptual model, and (2) determine the impact of care-seeking delay on subsequent
cardiac events (i.e., rehospitalization or death) in patients with worsening HF symptoms.
4.2 Methods
4.2.1 Design, Sample, Setting, and Procedure
This was a prospective, correlational, and predictive study. We enrolled 185
patients hospitalized with an exacerbation of HF and followed them for 3 months after
discharge. Patients were recruited from two hospitals located in two urban cities in
Kentucky between 2014 and 2017. Inclusion criteria were (1) a confirmed diagnosis of
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HF, (2) admitted with HF exacerbation, (3) adult aged 18 years or older, and (4) able to
read and speak English. Exclusion criteria included patients who had (1) a diagnosis of
dementia, (2) a history of left ventricular assist device placement or heart transplant, (3) a
co-existing terminal illness or hospice care, and (4) severe psychiatric disorders other
than depression.
This study was approved by the Institutional Review Board at the University of
Kentucky for conducting research and recruitment in both hospitals. Patient eligibility
was confirmed by research assistants using patient interview and medical record review.
Patients who agreed to participate in this study signed a written informed consent form
and answered the questionnaires during their hospital stay. Patients were followed for
three months after hospital discharge to obtain data on subsequent cardiac events. After
completing the survey questionnaire and follow up, each patient was given a $25 gift card
for his/her time.
4.2.2 Measures
Delayed Care-seeking
Time of care-seeking delay was defined as the amount of time between first
noticing the onset of worsening symptoms and being admitted to the hospital. Patients
were asked to answer the question, “On what date and time did you first begin to notice
the symptoms that led to your current hospital admission?” Delay time was measured in
hours by subtracting the date/time of symptom onset from the date/time of hospital
admission and then multiplying the result by 24 hours.
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Subsequent Cardiac Events
Subsequent cardiac event-free survival was defined as the time after discharge to
first rehospitalization or death attributed to HF and cardiac causes. Data about the dates
and reasons for readmission and death were obtained at one and three months after
hospital discharge via follow-up phone calls to patients and their families, and
reconfirmed by reviewing patients’ medical records.
Sociodemographic and Clinical Variables
Sociodemographic characteristics including age, gender, race, marital status, and
education were collected using a survey questionnaire. Data on clinical factors, such as
left ventricular ejection fraction (LVEF), NYHA functional classification, and
comorbidity, were obtained by trained research assistants through careful review of
medical records.
The NYHA functional classification is the most widely used classification system
in clinical practice to measure functional status and the extent of HF. It contains four
classes and classifies patients in one of four categories based on the level of limitations
caused by HF symptoms during ordinary physical activity: class Ⅰ (no limitation), class Ⅱ
(slight limitation), class Ⅲ (marked limitation), and class Ⅳ (severe limitation, suffering
from HF symptoms at rest, and have increased discomfort during physical activity). The
NYHA functional classification system is a valid and reliable assessment tool in patients
with HF.19
Comorbidity was evaluated using the Charlson Comorbidity Index (CCI), which
consists of 19 common comorbid conditions, such as cerebrovascular accidents, diabetes,
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and HF.20 Each comorbid condition has a different and weighted score based on the
seriousness of the condition. Total scores are the sum of 19 comorbid conditions ranging
from 0 to 37, with higher scores indicating more comorbid burden. The validity and
reliability of the CCI have been established across a wide range of illnesses, including
HF.21
Psychosocial Variables
Depressive symptoms were measured using the nine-item Patient Health
Questionnaire (PHQ-9).22 The PHQ-9 has been commonly used in clinical practice and
research for screening, diagnosing, and measuring the levels of depression. Each item of
the PHQ-9 is self-rated on a 4-point Likert scale from 0 (not at all) to 3 (nearly every
day). Total scores are the sum of nine items that range from 0 to 27, with higher scores
representing more depressed. A cutoff score of 10, which has been recommended as an
indicator score of depression, was used to categorize patients into lower levels of
depression (scores <10) and higher levels of depression (scores ≥ 10). The PHQ-9 is a
valid and reliable measure and widely used in patients with HF.
The anxiety subscale of the Brief Symptom Inventory (BSI) was used to assess
patients’ anxiety.23 This is a six-item subscale rated by patients using a five-point Likert
scale (0 = not at all to 4 = extremely). Scores of the anxiety subscale of the BSI are the
average scores of the six items. The range of the possible scores is 0 to 4, with higher
scores indicating that the patient is more anxious. The anxiety subscale of the BSI has
good validity and reliability in patients with HF. A cutoff score of 0.35 or higher
indicates the presence of anxiety24 and was adopted for this study. The internal
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consistency of the anxiety subscale in our study was good, with a Cronbach’s alpha of
0.84.
The Multidimensional Scale of Perceived Social Support Scale (MSPSS) was an
instrument used to assess perceived social support from family, friends, or another
significant person.25 For example, one of the items is “There is a special person who is
around when I am in need.” The MSPSS consists of 12 items that are rated by patients on
a 7-point Likert scale from 1 (very strongly disagree) to 7 (very strongly agree). Total
scores are the sum of 12 items and range from 7 to 84, with higher scores reflecting more
perceived social support. The reliability and validity of MSPSS have been supported in
HF studies.26
Cognitive and Behavioral Variables
The Dutch Heart Failure Knowledge Scale was used to measure HF knowledge.27
It contains 15 multiple-choice items regarding HF knowledge: four items in general, six
items related to HF treatment, and five items about HF symptoms/symptom recognition.
Each item has three response options, one of which is correct. Scores are summed and
transformed linearly to a 0 to 100 range, with a cutoff score of 70 or higher to
demonstrate adequate HF knowledge. This instrument has demonstrated reliability and
validity in studies of patients with HF.27
Heart failure somatic awareness was assessed using the Heart Failure Somatic
Awareness Scale (HFSAS), which is a 12-item, 5-point Likert scale.28 Patients were
asked to rate symptom presence and symptom severity on how much they were bothered
by each symptom at any point during the previous week, on the following scale: 0
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(symptoms not experienced), 1 (not at all), 2 (slightly), 3 (moderately), 4 (quite), and 5
(extremely, could not have been worse). Total scores are the sum of 12 items ranged from
0 to 60, with higher scores indicating higher perceived symptom burden. Theta reliability
and construct validity have been supported.28 In our study, Cronbach’s alpha of the scale
was 0.77.
Self-care confidence was measured using the six-item confidence subscale of the
Self-Care of Heart Failure Index (SCHFI).29 Patients rate how confident they are when
they engage in HF self-care using a 4-point Likert scale ranging from 1 (not confident) to
4 (extremely confident). Examples of items include: “keep yourself healthy and free of
heart failure symptoms,” and “recognize changes in your health if they occur.” Scores are
summed and transformed linearly on a 0 to 100 range. A cutoff score of 70 or higher
indicates adequate confidence in self-care engagement.30 The reliability and validity of
this subscale have been supported.29 In our study, internal consistency reliability was
supported by Cronbach’s alpha at 0.81.
Self-care adherence was assessed using adherence behavior subscale of the
Medical Outcome Study Specific (MOS) which is designed to assess patients’ adherence
to treatment/medical recommendations specific to HF.31 It consists of eight items
including regular exercise, taking prescribed medication, cutting down on alcohol
drinking, cutting down on smoking, following a low-fat diet, following a low-salt diet,
daily weighing, and daily symptom monitoring. Patients were asked to rate how often
they have followed each medical recommendation in the past 4 weeks using a 6-point
Likert scale from 0 (none of the time) to 5 (all of the time). It has a minimum score of 0
and a maximum score of 40, with higher scores indicating better adherence to treatment
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recommendation. The reliability and validity of MOS have been established.31,32 In our
study, the internal consistency of the adherence behavior subscale was acceptable with
Cronbach’s alpha of 0.70.
4.2.3 Data Analyses
Data were analyzed using IBM SPSS Statistics for Windows, version 26.0
(Armonk, NY: IBM Corp. Released 2018). Descriptive statistics were used to describe
the demographic characteristics of the sample (means with standard deviations and
frequencies with percentages) and were used to summarize the delay time (median and
interquartile range). Delay time in hours was markedly non-normally distributed and
skewed to the right; therefore, we adopted a non-linear regression model using gamma
distribution with log link function to examine the association between time of patient
delay in seeking treatment for escalating symptoms (in hours) and demographic, clinical,
psychosocial, cognitive, and behavioral variables.
To determine whether shorter patient delay in seeking treatment predicts a longer
time to first rehospitalization or death after hospital discharge compared with longer
patient delay, delay time in hours was converted into a dichotomous variable. Because no
standard cutoff point existed, delay time was dichotomized as a shorter delay and a
longer delay using the median value. Cox proportional hazards regression was used to
examine the impact of care-seeking delay on subsequent rehospitalization or death after
controlling for age, gender, LVEF, and HF somatic awareness. We included four
covariates in our survival analysis following the rule of one predictor for every ten
events. The selection of covariates was based on previous studies.3,33
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4.3 Results
4.3.1 Sample Characteristics
Of the 185 patients enrolled, 32 patients had one or more missing data points; thus,
153 patients with complete data were included in the analysis (see Figure 4.2 for Consort
diagram). The estimated sample size for this study was 100 based on a moderate effect
size for the relationship of select predictors with rehospitalization and mortality, a twotailed alpha of 0.05 and a statistical power of 0.80.34 The mean age of the 153 patients
was 61 ± 13 years. More than half of the patients were men (54.2%). The majority of
patients were Caucasian (83%), had at least a high school degree (82%), lived with
someone (71%), and were in NYHA functional class Ⅲ and Ⅳ (72.5%). Detailed
information regarding patients’ characteristics and scores on each variable is presented in
Table 4.1.
Compared with patients who had missing data points, patients with complete data
were more likely to be male (54.2% vs 34.4%), white (83.0% vs 43.8%), and married or
cohabitating (48.4% vs 25.0%). There were no significant differences in the delay time,
age, comorbidity scores, educational level, whether they lived with another person,
LVEF, or NYHA functional class between those who did and did not have missing data
points.
4.3.2 Factors Associated with Delay in Seeking Care
Among the 153 hospitalized patients, the median delay time was 134 hours. The
25th and 75th interquartile delay times were 49 and 364 hours, respectively (Figure 4.3).
About 16% of patients sought medical care within 24 hours (1 day) whereas almost 36%
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of patients delayed seeking care for more than 120 hours (5 days). The non-linear
regression model testing predictors of delay time was statistically significant (P < 0.001;
Table 4.2). The NYHA functional class, depressive symptoms, HF knowledge, and HF
somatic awareness were significant predictors of increased delay time in seeking medical
care for worsening HF symptoms. Compared to patients with NYHA class Ⅰ and Ⅱ,
patients with NYHA class Ⅲ and Ⅳ delayed longer (P = 0.001). Patients with higher
levels of depressive symptoms and greater HF knowledge had a higher risk of increased
delay time (P = 0.004 and P = 0.003, respectively). Lower HF somatic awareness was
associated with a higher likelihood of longer delay (P = 0.033).
4.3.3 Impact of Care-Seeking Delay on Subsequent Cardiac Events
Of the 153 patients, five patients died and three patients received a heart
transplant during hospitalization; the remaining 145 patients were followed for three
months after hospital discharge to obtain data on subsequent cardiac events. Forty-five
events occurred during the three-month follow-up period. Of these events, 15.6% (7/45)
were HF-related deaths, 4.4% (2/45) were cardiac-related deaths, 62.2% (28/45) were
HF-related rehospitalizations, and 17.8% (8/45) were cardiac-related rehospitalizations.
The Cox proportional hazards regression analysis demonstrated that longer delay was
associated with a shorter cardiac event-free survival (i.e., HF-related and cardiac-related
hospitalization or death) after controlling for age, gender, LVEF, and HF somatic
awareness (P = 0.007; Table 4.3). Compared to patients with shorter delays (Figure 4.4),
patients with longer delays had a 1.96-fold higher risk of experiencing cardiac events
(hazard ratio = 1.961, 95% CI = 1.049 to 3.666, P = 0.035).
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4.4 Discussion
We investigated delays in seeking care for worsening HF symptoms in
hospitalized patients. We found a relationship between delay in seeking medical care and
subsequent cardiac events in patients with worsening HF symptoms. Patients with
worsening HF symptoms who delayed longer (more than 134 hours) in seeking medical
care were approximately twice as likely to experience cardiac rehospitalization or cardiac
death after discharge compared to patients who delayed less (less than 134 hours). This
not only provides evidence of the possible adverse consequences brought on by delays in
seeking care, but also points to the importance of seeking medical help early when
patients perceive that their HF symptoms are worsening. Our findings demonstrate the
need to help patients improve their care-seeking decision-making related to worsening
HF symptoms.
An unexpected finding, that patients with worse or higher NYHA class (class
Ⅲ/Ⅳ) delayed longer, was consistent with findings from some previous HF studies.11,12
It is difficult to explain why patients with worse NYHA class waited to seek care without
qualitative research. Results from other studies suggest, possible explanations for
delaying could include waiting to see if their symptoms improve, not perceiving waiting
as a delay, fear of knowing their illness is getting worse, feeling hopeless about their
illness, avoiding going back to the hospital, not wanting to lose control over their health
and independence, and fear of not returning home or dying at the hospital.35-37 Patients
with worse NYHA class may be used to having moderate to severe symptoms and may
not perceive that they are worsening as easily as those with better NYHA class. Because
NYHA class is one of the important indicators of symptom severity, patients with worse
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NYHA class need to seek medical attention at an earlier time to prevent further
exacerbation. Thus, qualitative research to investigate and understand the causes of
prolonged delay among patients with worse functional status is needed.
Psychological distress, especially depression, plays a vital role in driving careseeking decisions. Our finding that higher levels of depressive symptoms were associated
with a longer delay in seeking care was also in line with the findings of prior
research.13,38 Johansson et al. reported that patients with higher levels of depressive
symptoms had a 1.5-fold delay over 72 hours compared with patients with lower levels of
depressive symptoms.13 Xu et al. reported that the odds of delaying in making careseeking decisions was 5.3 times higher among those HF patients with higher depressive
symptoms.14 Albert et al. found that the more depressive symptoms patients had, the less
confidence they had in their ability to control HF conditions.39 Our findings extend this
research by demonstrating the strength of the association of depressive symptoms with
delay in the face of a more comprehensive model of delay. Patients with depressive
symptoms have been shown to have low mood, feelings of hopelessness, and lack of
coping behaviors, which may affect patients’ judgment and decision to seek care.40
Therefore, reducing the severity of depression with appropriate intervention not only
improves quality of life and mortality,41,42 but may also make a significant impact on
proper care-seeking decisions.
Similar to findings from a prior HF study, patients with greater HF knowledge
had increased delay time in seeking medical care.11 A potential reason for this finding is
that general knowledge of HF does not mean that patients have the ability to identify or
recognize the early signs of symptom exacerbation.35 Moreover, most patients with HF
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waited to see if symptoms would improve before deciding to seek care.18,37,43 Patients
were more likely to try to alleviate symptoms through self-medication or take some
remedies (such as increasing diuretic doses, avoiding water intake, elevating legs, trying
to relax, or taking medications other than those prescribed) when they first perceived
their symptoms worsening, rather than calling for medical help.36,43 Patients also waited
to evaluate the effectiveness of these strategies and then considered whether to seek
medical care, and this resulted in delays.44 Based on these findings, the development of
effective interventions to address the importance of seeking medical advice and timely
pursuit of appropriate treatment is a priority.
Awareness of symptoms is one of the determinants of care-seeking decisions.
Some patients with HF have difficulty sensing their own symptoms,45 and thus are unable
to make appropriate decisions about care-seeking. Our finding that patients with lower
HF somatic awareness had a longer delay in seeking care was supported in other studies.
When acute or unbearable symptoms were present such as chest discomfort or acute
dyspnea, patients sought medical care early.46,47 In contrast, they did not recognize
chronic and progressive symptoms (e.g., fatigue, edema, or weight gain) that required
urgent medical attention because they treated these symptoms as aging or as an expected
part of illness progression.36,48 The number of acute or chronic symptoms were also
related to the types of care-seeking. Altice et al. reported that patients with more acute
symptoms were more likely to call 911 or go to the emergency department, whereas those
with more chronic symptoms were more likely to contact a healthcare provider first and
thus caused delays.49 Our findings suggest that intervention strategies focusing on
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assisting symptom recognition, symptom appraisal, and timely symptom response are
essential to enhance symptom awareness and improve symptom management.44
4.5 Limitations
One of the limitations of this study is that the time of worsening symptom onset
was measured by patients’ recall. However, the perception of symptoms is subjective,
and in order to investigate delay time between patients first noticing the onset of
worsening symptoms and being admitted to the hospital, relying on the patients’ memory
of symptom onset is unavoidable. Therefore, we recruited patients and collected data
during their hospital stays to ensure better memory related to the time of symptom onset.
Another limitation is that the sample in our study was mostly white and from two medical
centers located in urban Kentucky. Although the percentage of white people in our study
reflects that of the state of Kentucky as a whole, this lack of diversity in the sample still
limits the generalizability of our findings.
4.6 Conclusions
This study has provided important information on factors contributing to careseeking delay to subsequent cardiac events. Our findings that care-seeking delay was
significantly associated with an increased risk of rehospitalization and mortality after
discharge have highlighted the importance for healthcare providers to educate and assist
timely care-seeking to patients with worsening HF symptoms. Furthermore, NYHA
functional class, depressive symptoms, HF knowledge, and HF somatic awareness were
the significant independent predictors of delay in seeking medical care. Interventions
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targeting these modifiable factors should be developed and implemented to reduce delay
in seeking medical care and thereby improve outcomes.
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Table 4.1 Characteristics of the sample of 153 patients with heart failure
Characteristics

Mean ± SD or n (%)

Sociodemographic Characteristics
Age, years

61 ± 13

Female

70 (45.8)

Race
127 (83.0)

Black and other minorities

26 (17.0)

83

White

Marital Status
Married / Cohabitation

74 (48.4)

Divorced / Widowed

59 (38.5)

Single

20 (13.1)

Education ≥ high school

125 (81.7)

Live with another person

108 (70.6)

Table 4.1 (continued)
Clinical Characteristics
LVEF less than 40%

81 (52.9)

NYHA functional class
I / II

42 (27.5)

III / IV

111 (72.5)

Charlson Comorbidity Index

4.7 ± 5.1

84

Psychosocial variables
Depressive symptom scores

10.6 ± 5.9

≥ 10

87 (56.9)

< 10

66 (43.1)

Anxiety scores

1.1 ± 0.9

≥ 0.35

101 (66.0)

< 0.35

52 (34.0)

Social support scores

69.8 ± 16.3

Table 4.1 (continued)
Cognitive and behavioral variables
HF knowledge

69.8 ±15.9

≥ 70

84 (54.9)

< 70

69 (45.1)

HF somatic awareness

31.7 ± 11.5

Self-care confidence

64.2 ± 21.0

85

≥ 70

65 (42.5)

< 70

88 (57.5)

Self-care adherence

25.9 ± 7.6

HF, heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association

Table 4.2 Factors associated with delayed care-seeking
β

SE

95% Confidence Interval

P Value

Age, years

0.007

0.010

-0.013 to 0.026

0.492

Gendera

-0.172

0.246

-0.654 to 0.310

0.483

NYHA functional classb

0.902

0.282

0.349 to 1.455

0.001

Comorbidity

-0.008

0.033

-0.072 to 0.057

0.819

Depressive symptomsc

0.689

0.242

0.216 to 1.163

0.004

Anxietyc

-0.393

0.281

-0.945 to 0.158

0.162

Social support

-0.002

0.008

-0.017 to 0.013

0.818

HF knowledgec

0.736

0.252

0.242 to 1.229

0.003

HF somatic awareness

-0.025

0.012

-0.048 to -0.002

0.033

Self-care confidencec

0.267

0.285

-0.291 to 0.824

0.349

Variables
Demographic and clinical variables

86
Psychosocial variables

Cognitive and behavioral variables

Table 4.2 (continued)
Self-care adherence

0.328

0.287

-0.235 to 0.891

HF, heart failure; NYHA, New York Heart Association; β, regression coefficient; SE, standard error
Reference category: male; bReference category: class Ⅰ and Ⅱ; cReference category: lower

a

0.253

87

Table 4.3 Association of care-seeking delay with subsequent cardiac event-free survival (rehospitalization or death attributed
to heart failure and cardiac causes) adjusting for relevant covariates
Variables
Age

Adjusted Hazard Ratio
1.043

95% Confidence Interval

P Value

1.015 – 1.071

0.003

Gender
1.000

Female

1.361

0.738 – 2.508

0.324

LVEF

0.967

0.943 – 0.991

0.007

HF somatic awareness

0.616

0.331 – 1.148

0.127

1.049 – 3.666

0.035

88

Male

Care-seeking delay
Short

1.000

Long

1.961

HF, heart failure; LVEF, left ventricular ejection fraction
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Figure 4.1 Conceptual model of factors predicting delayed care-seeking and subsequent cardiac events
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Figure 4.2 Consort diagram

40%

35.9%
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Percent of Patients

30%

20%

17.0%

16.3%
13.1%
9.8%
7.9%

10%

0%
≤24

>24 to ≤48

>48 to ≤72

>72 to ≤120

>120 to ≤240

>240

Delay Time, Hours

Figure 4.3 Distribution of delay time between perceived worsening symptom onset and hospital admission
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Figure 4.4 Cardiac event-free survival between two care-seeking delay groups categorized by median delay time
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5.1 Introduction
Heart failure (HF) is a chronic, symptom-driven condition. More than 30 physical
and psychological symptoms have been reported in HF.1-5 The typical physical symptoms
of HF include dyspnea, edema, sudden weight gain, and fatigue.6,7 Patients with worse
HF symptom status have reduced quality of life, more hospital readmissions, and
increased mortality.5-9 As a result, improving symptom status for patients with HF is
important in order to reduce suffering and improve health outcomes.
Perceived control is a modifiable construct and it can be enhanced to improve
health behaviors, including self-care, and thus improve health outcomes. Perceived
control refers to an individual’s belief that he or she has the ability to cope with negative
events (for example, a diagnosis of HF) and bring about positive outcomes, such as
improved symptom status. Patients’ perceptions of control are at the root of good selfcare because patients with higher levels of perceived control are more likely to fully
engage in education and skill-learning opportunities that prepare them to better manage
their health.10 Indeed, promotion of control over a negative diagnosis is at the heart of
most education and counseling interventions. It is theorized that patients with higher
levels of perceived control will engage in better self-care, which includes optimal
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symptom management and adherence to medications and diet, and thus have better
symptom status than those who do not.11,12
Patients' perceptions of control are predictive of physical and psychological
health.13-15 In a study of patients with asthma, greater perceived control was related to
lower asthma severity, fewer depressive symptoms, better physical health status, better
asthma-specific quality of life, and decreased the likelihood of emergency department
visits and hospitalizations.16 Yet, lower levels of perceived control are common in
patients with HF and have been shown to have an adverse impact on patients’ healthrelated quality of life.17,18 Higher levels of perceived control have been associated with
reduced symptoms and complications in patients with coronary artery disease;14 however,
little is known about the relationship between perceived control and symptom status in
patients with HF.
Perceived control is changeable and foundational to most education and
counseling, and self-care interventions.10 Determining the association of perceived
control to symptom status could provide vital information for developing interventions.
Therefore, the primary aim of this study was to determine whether perceived control
independently predicted HF symptom status. In determining the independent association
of perceived control with symptom status, we controlled for variables known to be
associated with symptom status including age, gender, New York Heart Association
(NYHA) functional class, comorbidity burden, and depressive symptoms.19-21 A second
aim was to determine the associations of perceived control to self-care, and of self-care to
symptom status. On the basis of theories of perceived control,22 which is derived from
locus of control theory, we hypothesized that patients with HF who had higher levels of
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perceived control would have better symptom status than those who had lower levels of
perceived control.
5.2 Methods
5.2.1 Design, Sample, and Setting
In this study, we used baseline data from a prospective, longitudinal study
designed to test the effects of a 6-month nutrition intervention on HF symptoms, healthrelated quality of life, and clinical outcomes.23 All patients in the parent study (n = 115)
were included in this cross-sectional secondary analysis. Patients were recruited from
outpatient clinics or hospitals in Kentucky. Adult patients who were able to read and
speak English and who were diagnosed with chronic HF of NYHA functional class of II,
III, or IV were considered eligible. Patients were excluded from the parent study if they
(1) had a body mass index [BMI] < 17 or > 46kg/m2, (2) had a co-existing illness
associated with systemic inflammation, (3) had decreased appetite or gastrointestinal
absorption, (4) were taking dietary supplements that contained lycopene or omega-3 fatty
acids, (5) were allergic to rice bran oil, (6) were referred for heart transplantation, or (7)
had cognitive impairments.
5.2.2 Procedure
The University of Kentucky Institutional Review Board approved the study.
Eligibility of patients was verified by a trained research nurse. Patients who agreed to
participate in the study gave informed consent and signed the consent form. After
receiving consent, patients were screened for cognitive function using the Montreal
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Cognitive Assessment (MOCA).24 Patients with MOCA scores of 16 or below were
excluded from the study.
5.2.3 Measures
Symptom Status
Symptom status was measured using the Memorial Symptom Assessment ScaleHF (MSAS-HF), which is a 32-item questionnaire modified from the Memorial Symptom
Assessment Scale.25,26 The MSAS-HF contains three subscales that reflect physical,
psychological, and HF-specific symptoms. Each item of the MSAS-HF consists of four
domains: (1) presence or absence of the symptom (rated yes or no), (2) frequency of the
symptom (rated 1 = rarely to 5 = all the time), (3) severity of the symptom (rated 1 = mild
to 5 = extremely), and (4) distress associated with the symptom (rated 1 = a little bit to 5
= extremely). Symptom status scores are derived from the sum of each of the subscales of
symptom prevalence, symptom frequency, symptom severity, and symptom distress.
Total scores of MSAS-HF can range from 0 to 512, with higher scores indicating worse
symptom status. The validity and reliability of this scale have been reported in HF
patients.26
Perceived Control
Perceived control was measured with the Control Attitudes Scale-Revised (CASR), which is an 8-item questionnaire with good reliability and validity in cardiac patients,
including those with HF.27 Each item is rated on a five-point Likert scale from 1 (strongly
disagree) to 5 (strongly agree). Examples of items include: “I can do a lot of things
myself to cope with my heart condition”, and “I have considerable ability to control my
96

symptoms”. The scores range from 8 to 40, with high scores reflecting greater perceived
control.
Heart Failure Self-Care
Self-care was evaluated by the Self-Care of Heart Failure Index (SCHFI) which
has 22 items with well-supported reliability and validity in HF studies.28 The SCHFI
contains three subscales that consist of 11-items for self-care maintenance, five-items for
self-care management, and six-items for self-care confidence. Self-care maintenance is
the process of maintaining physiologic stability, which includes symptom monitoring and
treatment adherence. Self-care management is the process of responding to symptoms
and treatments, which involves symptom recognition, symptom evaluation, treatment
implementation, and treatment evaluation. Self-care confidence reflects an individual’s
confidence in their ability to engage in self-care. The HF self-care subscales are scored
separately, or self-care maintenance and self-care management are summed to produce a
total score. Self-care confidence is not included in the HF self-care total score because
self-care confidence has been identified as a mediator or a moderator of self-care
behaviors.29 In this study, we used the self-care confidence subscale score and the total
self-care score composed of self-care maintenance and self-care management. Responses
on each item are measured on a four-point Likert scale from 1 to 4. Scores of each
subscale are calculated separately by summing each item in each subscale and
transforming to a 100-point scale, with higher scores meaning better self-care
maintenance, self-care management, or self-care confidence. Scores of less than 70
reflect inadequate self-care.30
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Depressive Symptoms
Depressive symptoms were assessed using the Patient Health Questionnaire-9
(PHQ-9). The PHQ-9 consists of nine items that are based on the criteria for diagnosing
clinical depression and that are rated by patients using a Likert scale response (0: not at
all to 3: nearly every day). Total scores of PHQ-9 can range from 0 to 27 with a score of
10 or higher indicating moderate to severe depression.31 This questionnaire has welldocumented reliability and validity in patients with HF.32
Comorbidity Burden
Comorbidity burden was measured from patient interview and medical record
review using the Charlson Comorbidity Index (CCI).33 The CCI consists of 19 comorbid
illness and each comorbid illness is assigned a different weight of 1, 2, 3, or 6 depending
on illness seriousness. The scores of CCI can range from 0 to 37 with higher scores
indicating higher comorbidity burden and representing an increased risk of death within
one year.33 The CCI is a valid and reliable measure and has been widely used in previous
HF studies.34-36
Demographic and Clinical Characteristics
Demographic characteristics (i.e., age, gender, race/ethnicity, education, and
marital status) were collected using a demographic questionnaire. New York Heart
Association classification was determined by trained research assistants via a careful
patient interview. Patients were classified into NYHA categories (class Ⅰ to class Ⅳ)
based on how much they are limited by experiencing symptoms during physical
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activity.37 The NYHA functional class is the most commonly used classification system
in HF.38
5.2.4 Data Analyses
Statistical analyses were conducted using IBM SPSS Statistics for Windows,
version 26.0 (Armonk, NY: IBM Corp. Released 2018). To assess our first aim, a
multiple regression analysis was conducted to determine whether perceived control
predicted symptom status after controlling for age, gender, NYHA functional class, total
comorbidity scores, and total depressive symptom scores. The outcome variable was the
sum scores of two subscales of MSAS-HF (i.e., physical and HF-specific symptoms). The
psychological subscale of the MSAS-HF was not included in this analysis because items
in the psychological subscale of MSAS-HF overlap with depressive symptoms.
Predictors were entered into a regression model in four blocks in the following order:
block 1 included age and gender; block 2 was NYHA functional class and comorbidity
burden; block 3 was depressive symptoms and block 4 was perceived control. This
sequence was used in order to determine the contribution of perceived control after
controlling for demographic, clinical, and psychological covariates. To determine
whether the symptom descriptors rendered different results from the total score for HF
symptom status, multiple linear regression analyses were performed to examine the
association between perceived control and the symptom descriptors of prevalence,
frequency, severity, and distress after controlling for the same covariates (i.e., age,
gender, NYHA functional class, total comorbidity scores, and total depressive symptom
scores). To test our second aim, multiple linear regression analyses were performed to
examine the associations of perceived control to self-care, and of self-care to symptom
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status after controlling for age, gender, NYHA functional class, and total comorbidity
scores. The assumptions of linear regression modeling including independence of the
errors, linearity of the relationship between predictor variables and dependent variable,
homoscedasticity of residuals, multicollinearity, and normality of the error distribution
were checked, with no violations observed.
5.3 Results
5.3.1 Sample Characteristics
Sample characteristics are outlined in Table 5.1. The mean age of patients was 63
± 12 years. The majority of patients were men (60%), Caucasian (70%), had at least a
high school education (89%), and were classified in NYHA functional class Ⅲ and Ⅳ
(65%). The mean score of the PHQ-9 was 6.1 (± 5.0 SD) and 24.3% of patients had a
PHQ-9 score of 10 or greater reflecting moderate to severe depressive symptoms (Table
5.1). The mean score of CAS-R for perceived control was 29.7 (± 3.8 SD; range from 19
to 39), reflecting relatively higher levels of perceived control.27 The mean scores for selfcare maintenance, management, and confidence were 61.3 (± 20.5 SD), 63.5 (± 19.9 SD),
and 60.4 (± 15.6 SD) respectively, revealing inadequate self-care in HF. The average
number of symptoms that patients had was 9.1 ± 5.9 (range 0-28) demonstrating a wide
variety of symptoms experienced. Highly prevalent symptoms included shortness of
breath (68.7%), lack of energy (64.3%), difficulty sleeping (52.2%), feeling drowsy
(47%), and swelling of arms and legs (46.1%).
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5.3.2 Prediction of HF Symptom Status
Table 5.2 shows the results of multiple regression analyses predicting HF
symptom status from age, gender, NYHA functional class, total comorbidity scores,
depressive symptom scores, and perceived control scores. Each block of the model was
significant, as was the overall regression model (P < 0.001). The R2 in the final model
was 0.547 (adjusted R2 = 0.522), indicating that approximately 52% of the variance in HF
symptom status was explained by these predictors. Perceived control was an independent
predictor of symptom status after adjusting for covariates (P = 0.009). Lower perceived
control predicted worse symptom status. Every one-point increase in perceived control
scores was associated with a 2.6-point decrease in the symptom status scores while other
covariates were held constant.
Other predictive covariates were age, NYHA functional class, and depressive
symptoms. When compared to older patients, younger patients had worse symptom status
(P = 0.015). When compared to NYHA functional class Ⅱ, NYHA functional class Ⅲ
and Ⅳ had worse symptom status (P = 0.021). Having greater depressive symptoms was
predictive of worse symptom status (P < 0.001).
Perceived control was an independent predictor of the symptom frequency,
severity, and distress (not shown in tables). Lower levels of perceived control were
associated with greater symptom frequency (F[6,105] = 16.608, R2 = 0.487,
unstandardized B = -0.741, standard error (SE) = 0. 316, P = 0.021), as well as greater
severity (F[6,105] = 19.540, R2 = 0.528, unstandardized B = -0.921, SE = 0.306, P =
0.003), and greater distress (F[6,105] = 20.690, R2 = 0.542, unstandardized B = -0.904,
SE = 0. 318, P = 0.005). Perceived control was not a significant predictor of symptom
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prevalence (F[6,108] = 16.077, R2 = 0.472, unstandardized B = -0.172, SE = 0.095, P =
0.074).
5.3.3 Associations of Perceived Control, Self-Care, and Symptom Status
Perceived control was predictive of HF self-care confidence and HF self-care
after controlling for covariates (Table 5.3). Higher levels of perceived control were
related to better HF self-care confidence and HF self-care.
Heart failure self-care confidence and HF self-care were predictive of symptom
status after controlling for covariates (Table 5.4). Both HF self-care confidence and HF
self-care were negatively associated with symptom status, indicating that better HF selfcare confidence and HF self-care were related to better symptom status.
5.4 Discussion
Results of this study suggest the importance of perceived control to symptom
perception and expression. We found that lower levels of perceived control independently
predicted total symptom status score as well as the symptom descriptors of frequency,
severity, and distress from HF symptoms. Additionally, higher levels of perceived control
were associated with better self-care and better self-care was associated with better
symptom status. These data support the theoretical framework whereby perceived control
is thought to improve engagement in self-care, thus resulting in improvement in symptom
status.10
Given our findings, intervention strategies focused on enhancing the perception of
control over symptoms may be essential to improve symptom status. Perceived control is
a modifiable factor and may be increased with education and counseling that promotes
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self-care ability, increases confidence, and improves self-management behavior. For
example, Hwang et al. found that perceived control was a significant determinant of selfcare in HF.11 Westlake et al. found an improvement in perceived control after a 3-month
web-based HF and symptom management education.39 Evangelista et al. reported that
interventions enhancing perceived control, patient activation, and disease management
increased HF patients’ confidence to actively engage in self-management of their
condition to control their symptoms.40
Moreover, perceived control is a key element to reduce emotional stress (i.e.,
anxiety and depression).13 In patients with HF and other cardiac illnesses, patients with
higher levels of perceived control had less depression.15,27 Perceived control also plays a
vital role in decreasing symptom distress and severity.16 In an HF study of patients
receiving palliative care, greater improvement in perceived control was associated with
greater reductions in symptom distress.40 Among post-cardiac surgery HF patients, both
perceived control and depression improved by three months after receiving
psychoeducational interventions.41 Accordingly, evidence suggests that patients’
perception of control could be increased by means of interventions that strengthen
patients’ confidence and ability to cope with illness and adverse situations. Additional
strategies, such as supportive interventions for depression which is also a significant
predictor of symptom status, may enhance the effect of improving symptom status in
patients with HF.
In addition to predicting HF symptom status, perceived control also predicted
self-care suggesting that perceived control could be targeted in interventions to enhance
patients’ engagement in appropriate HF self-care. Other researchers have found that
103

greater perceived control was related to better self-care behaviors in patients with HF.12
Another HF study revealed a significant association between health literacy and self-care
among patients with greater perceived control.42 Evidence suggests that as patients gain
confidence in their ability to control their illness, their self-care engagement and
performance are enhanced. Moreover, self-care is essential in helping patients to prevent
HF exacerbations. Self-care interventions, which target improvement of patients’
knowledge, ability, adherence, and confidence in maintaining health and managing
illness, reduce hospital readmissions and all-cause mortality, as well as improvement in
quality of life in patients with HF.43,44 Consequently, our findings that perceived control,
self-care, and symptom status are related suggest future research to determine whether
self-care is a mediator or moderator between perceived control and symptom status.
Our findings that covariates in our model including age, NYHA functional class,
and depressive symptoms were predictors of symptom status were consistent with
previous studies. Park and colleagues reported that HF physical and psychological
distress were significantly influenced by age and comorbidities.21 In a study of HF
symptom clusters, older patients experienced more symptom occurrence.19 Evidence
from one study indicated that NYHA class Ⅲ and Ⅳ patients with HF experienced
higher distress from physical symptoms than did NYHA class I and II patients.20
Furthermore, prior investigators have demonstrated that depression was associated with
symptom status in patients with HF, showing that patients who had more severe
depression experienced more physical symptoms and higher symptom burden.9,45 More
importantly, the major finding in the present study revealed that perceived control

104

significantly predicted symptom status in the company of these covariates, which
supported the association we hypothesized.
5.5 Limitations
There are some limitations that should be noted in this study. First, our sample in
this study was primarily white, most had at least a high school education, and the sample
was recruited from one southern state in the United States, which limited generalizability.
Second, this was a secondary analysis study so variables (such as HF etiology or ejection
fraction) that were not collected in the primary study were not included in our statistical
analyses. Third, we only used baseline data in this study, our findings were crosssectional and causality cannot be inferred. Future studies are recommended to examine
how perceived control and symptom status may change over time, especially after
implementation of interventions to increase perceived control. Our findings, along with
previous research demonstrating that interventions can improve perceived control and
health status,46 suggest that enhancing perceived control may improve symptom status in
patients with HF.
5.6 Conclusions
This study demonstrates that greater perceived control in patients with HF is
associated with better HF symptom status. Even in the presence of depressive symptoms,
a known, major predictor of worse symptom status, lower perceived control
independently predicts worse symptom status. Moreover, higher perceived control
predicted better self-care, suggesting a pathway whereby perceived control may improve
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symptom status. Thus, interventions need to be tested that enhance patients’ perceptions
of control to improve self-care and symptom status in this patient population.
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Table 5.1 Sample characteristics (N = 115)
Characteristics

Mean ± SD or n (%)

Age, year

63 ± 12

Gender (male)

69 (60.0)

Ethnicity (Caucasian)

80 (69.6)

Education ≥ high school

102 (88.7)

Married / Cohabitating

57 (49.6)

NYHA class, Ⅲ/Ⅳ

75 (65.2)

Charlson Comorbidity Index score

3.3 ± 1.8

Depressive symptom score (PHQ-9)

6.1 ± 5.0

Perceived control score (CAS-R)

29.7 ± 3.8

Self-care maintenance score (SCHFI)

61.3 ± 20.5

Self-care management score (SCHFI)

63.5 ± 19.9

Self-care confidence score (SCHFI)

60.4 ±15.6

Symptom status score (MSAS-HF)

85.3 ± 65.6

CAS-R= Control Attitudes Scale-Revised; HF= heart failure; MSAS-HF= Memorial
Symptom Assessment Scale-Heart Failure; NYHA= New York Heart Association;
PHQ-9= Patient Health Questionnaire-9; SCHFI= Self-Care of Heart Failure Index
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Table 5.2 Multiple regression analysis of predictors of heart failure symptom status (N = 115)
Variable

B

SE

B

P value

Step 1
Age

-1.434

0.413

-0.311

0.001

Gender (female)

21.613

9.744

0.198

0.029

Step 2

108

Age

-1.532

0.382

-0.332

< 0.001

Gender (female)

12.545

9.439

0.115

0.187

NYHA class (Ⅲ/Ⅳ)

34.192

9.840

0.305

0.001

Comorbidity

5.649

2.496

0.190

0.026

Step 3
Age

-0.830

0.324

-0.180

0.012

Gender (female)

11.806

7.678

0.108

0.127

NYHA class (Ⅲ/Ⅳ)

19.825

8.226

0.177

0.018

Comorbidity

3.906

2.043

0.131

0.059

R2

Adjusted R2

F statistic

P value

0.119

0.104

F(2,112) = 7.594

0.001

0.264

0.237

F(4,110) = 9.857

< 0.001

0.517

0.495

F(5,109) = 23.374

< 0.001

Table 5.2 (continued)
Depression

5.813

0.768

0.544

< 0.001

Step 4

0.547

109

Age

-0.781

0.316

-0.169

0.015

Gender (female)

12.206

7.473

0.112

0.105

NYHA class (Ⅲ/Ⅳ)

18.829

8.013

0.168

0.021

Comorbidity

3.563

1.992

0.120

0.077

Depression

5.121

0.791

0.479

< 0.001

Perceived control

-2.628

0.986

-0.188

0.009

0.522

F(6,108) = 21.754

NYHA= New York Heart Association; B= unstandardized coefficient; B= standardized coefficient; SE= standard error

< 0.001

Table 5.3 Multiple regression analyses of prediction of self-care confidence and self-care by perceived control
(N = 115)
Self-care confidence
Variable

HF Self-care (maintenance and management)

110

B

SE

B

P value

B

SE

B

P value

Age

-0.088

0.126

-0.065

0.487

0.087

0.300

0.031

0.773

Gender (female)

-1.588

3.073

-0.050

0.606

2.413

7.254

0.036

0.740

NYHA class (Ⅲ/Ⅳ)

-1.706

3.227

-0.052

0.598

5.766

8.212

0.079

0.484

Comorbidity

-0.235

-0.027

-0.027

0.774

0.953

1.994

0.052

0.634

Perceived control

1.144

0.383

0.280

0.003

1.820

0.890

0.217

0.044

Model summary

R2 = 0.092, adj. R2 = 0.051, F(5,109) = 2.222,

R2 = 0.059, adj. R2 = 0.005, F(5,87) = 1.090,

P = 0.057

P = 0.372

HF= heart failure; NYHA= New York Heart Association; B= unstandardized coefficient; B= standardized coefficient; SE=
standard error

Table 5.4 Multiple regression analyses of prediction of symptom status (total score) by self-care confidence and self-care
(N = 115)
Symptom status
Variable

Symptom status
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B

SE

B

P value

B

SE

B

P value

Age

-1.899

0.467

-0.336

< 0.001

-1.646

0.528

-0.291

0.002

Gender (female)

14.656

11.565

0.110

0.208

9.922

12.896

0.074

0.444

NYHA class (Ⅲ/Ⅳ)

34.854

12.087

0.254

0.005

36.625

14.523

0.250

0.013

Comorbidity

6.288

3.060

0.173

0.042

9.942

3.533

0.268

0.006

Self-care confidence

-0.748

0.346

-0.178

0.033

___

___

___

___

___

___

___

___

-0.393

0.186

-0.195

0.038

HF Self-care (maintenance
and management)
Model summary

R2 = 0.270, adj. R2 = 0.236, F(5,109) = 8.043,

R2 = 0.267, adj. R2 = 0.225, F(5,87) = 6.327,

P = < 0.001

P = < 0.001

HF= heart failure; NYHA= New York Heart Association; B= unstandardized coefficient; B= standardized coefficient; SE=
standard error

CHAPTER SIX: Discussion and Conclusions
6.1 Background and Purpose
The overall purposes of this dissertation were to identify factors associated with
patients’ responses to worsening heart failure (HF) symptoms and determine the impact
of responses to symptoms on outcomes in patients with HF. Heart failure incidence and
prevalence have increased persistently in the last decades in the United States and
globally.1,2 Although HF is a progressive and irreversible condition, effective self-care
and symptom management can slow progression, improve quality of life, and reduce
rehospitalizations and mortality. Growing evidence demonstrates that when patients
experienced an acute exacerbation of HF symptoms, early initiation of medical therapy is
associated with a decrease in mortality, length of hospital stay, and medical costs.3-5
Although appropriate response (i.e., prompt care-seeking) to worsening HF symptoms
has been suggested to substantially influence outcomes, patients with HF do not respond
to their worsening HF symptoms quickly. Various reasons and factors related to delay in
seeking medical care for worsening HF symptoms were explored and identified in this
dissertation.
This dissertation consists of four manuscripts that integrate and unify the findings
of factors associated with responses to worsening HF symptoms and subsequent
outcomes. The first manuscript was a mixed-methods comparative study to compare
older and younger patients’ perceptions, evaluations, and responses to worsening HF
symptoms, and patients’ responses once worsening symptoms were perceived. The
second manuscript was a cross-sectional exploratory study in which patients’ reasons for
delay in seeking medical care were investigated and whether depressive symptoms or
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anxiety predicted patients’ reasons for delay in seeking medical care were determined.
The third manuscript was a longitudinal predictive study to identify factors predicting
care-seeking delay and to determine the impact of care-seeking delay on subsequent
cardiac events. The fourth manuscript was a cross-sectional correlational study in which
the associations of perceived control to symptom status, the associations of perceived
control to self-care, and the associations of self-care to symptom status were confirmed.
In this chapter six, findings from the previous studies conducted are summarized
and synthesized to provide a greater understanding of factors influencing delayed
responses to worsening HF symptoms and the impact of delayed responses to worsening
symptoms on outcomes among patients with HF. I also discuss how the findings from
this dissertation advance the current state of the science and provide implications for
nursing practice and recommendations for future research.
6.2 Summary of Findings
Chapter two was the report of quantitative and qualitative semi-structured
interviews in which symptom perceptions, evaluations, and responses were compared
between 78 older patients and 107 younger patients. Findings from the quantitative data
showed few age-related differences. Compared with younger patients, older patients had
lower perceived somatic awareness and were more likely to attribute their symptoms to
aging. Younger patients reported being extremely bothered by feeling their heart beating
faster, and feeling chest discomfort, and they more often experienced paroxysmal
nocturnal dyspnea, chest pain, and nausea/vomiting before a hospital admission
compared to older patients. However, there were no significant differences between older
and younger patients in their responses to worsening HF symptoms. In response to
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perceived high symptom distress, regardless of age groups, patients at first did nothing
and hoped their symptoms would go away, ignored symptoms and continued doing what
they were doing, or laid down and tried to relax. No other strategies (i.e., self-medication,
taking an extra water pill, or telling someone) and no proper strategies (i.e., calling
healthcare providers, visiting healthcare providers, or making the choice to go to the
hospital) were significantly associated with higher symptom distress.
Reports from the qualitative interviews revealed that many patients failed to
recognize and interpret their worsening HF symptoms initially. Patients stated that they
had difficulty recognizing early signs of worsening HF symptoms or their family
members noticed symptoms that needed medical help earlier than the patients themselves.
Patients also reported that they did not know what was causing the symptoms to get
worse or they could not identify their symptoms as HF-related. Moreover, patients did
not respond appropriately to worsening HF symptoms. Patients did not seek prompt care
until the symptoms became acutely unbearable. They took a wait-and-see strategy or
inactive strategies (e.g., laid down to relax) before coming to the hospital, contributing to
delays. Accordingly, the combination of quantitative and qualitative data suggested the
needs to improve symptom recognition and symptom appraisal and to promote
appropriate symptom responses in patients with HF across all ages.
Chapter three was a cross-sectional exploratory study examining 611 rural
patients’ reasons for delay in seeking care for worsening HF symptoms. A total of 85.4%
of patients reported at least one reason for delay. The most common reasons cited for
delay were symptom-related and included symptoms seemed vague or came on too
gradually, not sure of symptoms, symptoms didn’t seem to be serious enough, and
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symptoms were different from the last episode. Patients with higher levels of depressive
symptoms were more likely to cite non-symptom related reasons (i.e., embarrassment
about calling for help, problems with transportation, and financial concerns) for delay in
seeking care compared to those without depressive symptoms. Patients with anxiety not
only cited non-symptom related reasons (i.e., didn’t want to second guess their doctors,
embarrassed about calling for help, transportation issues, and financial concerns) but also
reported symptom-related reasons (i.e., symptoms were vague, being unsure about their
symptoms, symptoms didn’t seem to be serious enough, symptoms were different from
last time) for delay in seeking care as compared to those without anxiety. Findings from
multiple regression demonstrated that both depressive symptoms and anxiety were
positively associated with the number of reasons for a delay in seeking care. Patients with
greater depressive symptoms and anxiety had a greater number of reasons for delay in
seeking medical care.
Chapter four was a prospective, correlational, and predictive study that identified
factors predicting care-seeking delay and examined the impact of care-seeking delay on
subsequent cardiac rehospitalization or death among 153 patients hospitalized with an
exacerbation of HF. The median delay time from patient perception of worsening HF to
subsequent hospital admission was 134 hours [interquartile range, 49-364 hours]. Results
of non-linear regression showed that worse New York Heart Association (NYHA)
functional status (NYHA class Ⅲ/Ⅳ), worse depressive symptoms, better HF
knowledge, and lower perceived somatic awareness were predictors of care-seeking
delay. Cox proportional hazards regression revealed that patients who delayed longer
(more than 134 hours) had a 1.96-fold higher risk of experiencing cardiac events
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compared to those who delayed shorter (less than 134 hours), demonstrating that careseeking delay in patients with worsening HF symptoms was significantly associated with
an increased risk of rehospitalization and mortality after hospital discharge.
Chapter five was a cross-sectional correlational study that determined (1) the
relationship of perceived control to HF symptom status, and (2) the associations of
perceived control to HF self-care, and of HF self-care to HF symptom status among 115
patients with HF. Findings demonstrated that perceived control was an independent
predictor of symptom status after controlling for covariates (i.e., age, gender, NYHA
functional class, comorbidity burden, and depressive symptoms). That is, patients with
lower perceived control had worse symptom status. Perceived control was predictive of
self-care and self-care was predictive of symptom status after controlling for covariates,
indicating that higher levels of perceived control were associated with better self-care and
better self-care was associated with better symptom status.
6.3 Impact of Dissertation on the State of the Science
The results of this dissertation provide a more complete understanding of patients’
responses to worsening HF symptoms and factors that contribute to delay in seeking
medical care by: (1) identifying that symptom perceptions, evaluations, and responses
were inappropriate among patients with HF across all ages; (2) identifying rural patients’
reasons for delay in seeking medical care and determining that delay in seeking medical
care was impacted by depressive symptoms and anxiety; and (3) determining factors (i.e.,
functional status depressive symptoms, HF knowledge, and perceived somatic awareness)
that influenced delay in seeking medical care. Furthermore, findings from this
dissertation demonstrate that prompt care-seeking for worsening HF symptoms decreased
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the risk of rehospitalization and mortality after hospital discharge. Moreover, greater
perceived control and better HF self-care improved HF symptom distress. Accordingly,
this dissertation has advanced the state of the science by providing clinicians and
researchers with valuable information about the importance of prompt responses to
worsening HF symptoms, symptom appraisal abilities, timely care-seeking, mental
health, HF self-care, and outcomes in patients with HF.
6.4 Recommendations for Nursing Practice and Research
Symptom perception in patients with HF plays an important role in recognizing a
new symptom or symptom changes.6,7 However, the perception of early signs or
symptoms of HF exacerbations was problematic in patients with HF. Many patients
misattributed HF symptoms and were unable to identify symptoms as being related to
HF, demonstrating the need to improve HF patients’ symptom appraisal skills. Patients
also responded to their worsening HF symptoms inappropriately by taking inactive
approaches when they perceived high symptom distress. These findings suggest that
healthcare providers must discuss with patients, and may also include informal caregivers
if available, symptom management including how to recognize and identify escalating
HF symptoms. They also need to teach patients the appropriate responses to different
levels of HF symptom severity, and emphasize the necessity to seek emergency care
when patients have severe exacerbations of HF symptoms. Further, interventions to
improve symptom perceptions, symptom evaluations, and symptom responses should be
developed and tested in patients with HF.
Individuals living in rural areas often face different barriers to care-seeking from
those of their urban counterparts.8,9 Therefore, interventions to promote timely care117

seeking in rural patients need to consider rural residents’ unique needs (i.e., ability to
perceive, seek, reach, pay, and engage) and challenges in healthcare (i.e., approachability,
acceptability, availability and accommodations, affordability, and appropriateness).10
Findings from chapter three indicate that depressive symptoms and anxiety not only were
related to rural patients’ specific reasons for delay but also were a precipitating factor for
increasing the number of reasons for delay in seeking medical attention. As such, efforts
in the prevention, screening, treatment, consultation, and intervention of mental disorders
among rural patients with HF should be a priority.
Chapter four confirmed the findings of chapter two and chapter three that worse
somatic awareness and higher levels of depressive symptoms were associated with
increased delay time in seeking medical care. Worse functional status and greater HF
knowledge were also found to be a significant predictor of delay in seeking medical care.
Findings in the literature about the association of NYHA functional class with delay in
seeking care were inconsistent. Some researchers found that patients with worse
functional status (NYHA Ⅲ/Ⅳ) had a longer delay11,12 and others found that those with
better functional status (NYHA Ⅱ) were more likely to delay longer,13,14 indicating a need
to further investigate and understand patients with different levels of NYHA functional
status in their decisions about care-seeking. Consistent with the existing literature,11 a
greater degree of HF knowledge was associated with delay in seeking medical care,
reflecting that individuals who have greater knowledge in HF do not necessarily render
timely care-seeking decisions. Self-care management in HF aims at increasing patients’
abilities in recognizing escalating HF symptoms quickly, evaluating any changes in HF
symptoms, and reporting them promptly as necessary.15 Based on these, interventions
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focusing on enhancing self-care management may be more effective than increasing HF
knowledge in the promotion of timely care-seeking for worsening HF symptoms.
Perceived control is foundational to most counseling and self-care interventions.16
Adequate self-care in HF has been suggested to improve symptom distress.17 The main
findings in chapter five show that perceived control was associated with HF symptom
status, perceived control was associated with HF self-care, and self-care was associated
with HF symptom status. The role of self-care served to connect the dots between
perceived control and symptom status in this study. Although our findings are consistent
with theories of perceived control in which better perceived control improved self-care
and thus resulted in improvement in symptom status,16,18 future research is suggested to
examine the moderating or mediating influence of self-care on the relationship between
perceived control and symptom status. After confirming these relationships, a psychoeducational intervention targeting optimal self-management of symptoms should be
tested to determine if it may improve self-care and symptom status.
6.5 Limitations
Participants in each of the studies conducted in this dissertation were mostly white
and as such generalizability is limited to this population although it is characteristic of the
area from which subjects were drawn. Heart failure is also common in other races,
particularly African Americans. Future research should include diverse samples to better
understand patients’ responses to worsening HF symptoms, abilities in performing selfcare, and adherence to recommendations. Another limitation is that most studies of the
dissertation were performed in Kentucky and thus geographical bias should be noted and
findings of the studies should be interpreted with caution.
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6.6 Conclusion and Future Research Plan
Appropriate responses and prompt care-seeking are essential in patients with
acute exacerbations of HF symptoms. The results of this dissertation revealed that factors
influencing appropriate responses and prompt care-seeking were multifactorial and
individualized to each patient. Understanding patients’ needs and difficulties are required
to promote timely responses to worsening HF symptoms. Heart failure self-care and
symptom management strategies in symptom recognition, symptom monitoring,
symptom appraisals, and symptom responses are important skills required to reduce
symptom distress and may prevent adverse HF events such as rehospitalization and
mortality in this patient population. Subsequently, an effective intervention should be
developed and tested to promote HF self-care and symptom management focused on a
timely response to worsening HF symptoms to improve outcomes in patients with HF.
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APPENDICES
Appendix A: Self-check Plan for Heart Failure Management
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